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[OFFICIAL NOTICE. | 


Novelty Advertising Department, Ohio Gas Light As- 
sociation, 


ee 


Onto Gas LIGHT ASSOCIATION, 





OFFICE OF SECRETARY, DELAWARE, O., 
December 12, 1903. 


The Editor of the Novelty Advertising Department, Mr. B. W. Per- 
kins, of South Bend, Ind., desires to announce that his department is 
now open for contributions to be presented at the Twentieth Annual 
Meeting, which will be held in Cleveland, March 16th, 17th and 18th. 

This department is one of the most attractive features of the conven- 
tion Its success, however, depends largely upon the active co-operation 
of the members. — It is, therefore, earnestly hoped that the fraternity 
will not be backward in sending advertising schemes to Mr. Perkins. 

T. C. JonEs, Secretary. 








[OFFICIAL NOTICE. | 
Wrinkle Department, Ohio Gas Light Association. 


—a—— 
Outro Gas LIGHT ASSOCIATION, ) 
OFFICE OF THE SECRETARY, DELAWARE, O., 
December 28, 1903. \ 


The Editor of the Wrinkle Department, Mr. E. E. Eysenbach, St. 
Paul Gas Light Company, St. Paul, Minn., earnestly solicits the co- 
operation of the fraternity for contributions to be presented at the 
Twentieth Annual Meeting of the Association, which is to be held at 
the Hollenden Hotel, Cleveland, March 16th, 17th and 18th, 1904. 

Editor Eysenbach will be pleased to receive contributions not later 
than February 15th. T. C. Jongs, Secretary. 








[ NOTICE. } 
Eleventh Annual Meeting, Michigan Gas Association. 
A sn AS 
MICHIGAN GAS ASSOCIATION, ) 
OFFICE OF THE SECRETARY, 


ANN ARBOR, MICH., Jan. 1, 1904. \ 


The Eleventh Annual Meeting of the Michigan Gas Association will 
be held in Saginaw, Wednesday and Thursday, the 17th and 18th of 
February, 1904. The headquarters of the Association will be at the 
Hotel Vincent. The meeting is to be held in the parlors of the Saginaw 
Club. The following papers will be read: 


‘*A Few Notes on Ammonia,” by Mr, F. E. Sheriff, Battle Creek, 
Mich. 

‘The Laying of High and Low Pressure River Gas Lines,” by Mr. H. 
C. Morris, Bay City, Mich. _ ‘ 

‘The Laying of Mains and Services and Recording of Same,” by Mr. 
John Hellen, Grand Rapids, Mich. 

‘* Care of Benches and Results Therefrom,” by Mr. Thos. J. Whalen, 
Jackson, Mich. 

“‘ Advertising: As Advantageous to the Gas Business,” by Mr. A. P. 
Ewing, Detroit, Mich. 


‘A Report of Progress on the Study of Naphthaline,” by Mr. Samugl- = 
Ball, University of Michigan, Michigan Gas Association Scholarshjp-~ ; 


In addition to these papers, the Question Box will be made mesce 
\ C 


of one session. Replies to all questions received are now in pre 
A beefsteak supper will be served the members at the East Sa 
Club, on the evening of February 17th, by the Saginaw Gas 
Rates at the Hotel Vincent have been secured as follows: 
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Room without bath, for one person......... $2.50 per day. 
= ag two persons.....-.. 5.00 zn 
Room with bath, for one person..........-. 3.00 2 
. two persons..........- 6.00 ” 


The Bancroft House is an equally good hotel, where similar rates can 
~ obtained. Those desiring good accommodations should write in 
advance. 


This meeting promises to be the best in the history of the Association, multitude whose li 
and every member is urged to be present. Members of other Associa- | lish his wonder tha 


tions, and gas fraternity in general, are cordially invited to meet with 
us. H. W. DovuaG.as, Secretary. 








BRIEFLY TOLD. 
~cieieilidieaciains 

A CorrecTion.—Zealousness for purity and accuracy is to be com- 
mended, and so we acknowledge our indebtedness on such scores to Mr. 
A. E, Forstall, Secretary of the American Gas Light Association, who, 
in a communication to us dated December 30th, writes—partially: ‘‘ I 
have just read the installment of the ‘ Abstract Proceedings, Thirty- 
first Annual Meeting, American Gas Light Association,’ in the issue of 
the JOURNAL, for December 28th, and notice that you have credited to 
Prof. Mavor, the written contribution prepared by Mr. Clark for the 
discussion on the paper, ‘Some Features of Municipal Ownership,’ and 
have assigned to Mr. Clark the authorship of the communication from 
Prof. Mavor.” We are sorry that the thunder of either gentleman was 
sounded by the other, through our inadvertence and the task it was to 
keep straight anything in the line of ‘‘ copy” from William street that 
was needed for the speedy completion of the ‘‘ Year Book,” which 
evidently will not see the light until the year after. However, our 
apologies here to Mr. Clark and to.Prof. Mavor, and our thanks to the 
friendliness that prompted Secretary Forstall’s corrective lines. 





NoTES—— 

Mr. L. H. Fiscuer, of Danville, Ills., has been appointed Manager of 
the gas, heating and street railway plants under control of the Decatur 
(Ills.) syndicate. He succeeds Mr. W. A. Bixby, who goes to Quincy, 
Ills., there to assume the management of the Quincy Gas and Electric 
Company. 

Some of the residents of Chelsea, Mass., are agitating the subject of 
the control of the local gas and electric lighting plants on municipal 
account. 


THE handsome, complete new electric lighting plant of the Pawtucket 
(R. I.) Gas and Electric Company is in satisfactory operation. 


Correspondence 


(The Journat is not responsible for the opinions expressed by correspondents. } 














Something More About Gas Arcs and Their Utility. 
GENERAL Gas Licgut Company, } 

KaLaMazoo, Micu., Dec. 24, 1903. § 

To the Editors AMERICAN Gas LIGHT JOURNAL: It seems probable 
that the section of President Miller’s very able address, in which he re- 
fers to the so-called “‘Gas Arcs,” was the one to which he gave the 
least thought; and, judging from criticisms heard at the convention 
and appearing since, his conclusions are not generally acceptable to 
gasmen. The name given this lamp is descriptive and suggestive of 
its appearance and its use, not an unusual thing todo. The fact is the 
gas arc lamp is the best medium for obtaining light from gas known 
to-day, from either the standpoint of the consumer or the gas company. 
Whatever theoretical loss there may be in the light distribution is 
very much more than overcome by the great efficiency of the burners 
and the better reflector service; a 4-light lamp giving more light and a 
better distribution of it than any arrangement of six individual lights 
on a chandelier. 
The cost of maintenance is lessened at least 75 per cent., and the ob- 
jectionable features, such as broken chimneys, carbonized mantles, etc., 
are entirely eliminated. Furthermore, the convenience of lighting and 
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“tations on Mantle Burners. 


a 


%. W. H. BIRCHMORE. 


willing to listen may hear some one of that 
nis to complain expressing in virile Eng 
e does not make a perfect gas light. | 
never seems to cnte minds of these people, assuming that they 
have attributes so totally useless as minds, which in many cases is a‘ 
least doubtful, to reflect that the modern method of illumination is not 
yet 20 years old. They seem unconscious of the fact that the Chicago 
‘‘World’s Fair” nearly agreed in data with the introduction of the 
Auer von Welsbach mantle to the notice of the gas using multitudes. 
It is so, however, and from the public viewpoint the marvel is that so 
much has been done, not that there is something more todo. There is 
indeed much to do, but not along the lines which the growling user 
seems to think and believe. The user complains that his mantles 
break and that they blacken, that his chimneys go to pieces, that they 
gradually cease to be transparent, and he finds time too to tell of other 
causes of vexation and complaint, but always with the reservation that 
none of these mischances are found in the experience of his neighbors. 
Such men actually flatter themselves that their names are in ‘‘ Destiny’s” 
visiting list. 

That the mantle user should complain of this series of trials and 
tribulations is but natural. He knows of them, and he is able to appre- 
ciate to some extent their opportunity for making a nuisance of them 
selves. That their opportunity is his own fault does not in any way 
hinder his habitual complaining. He complains because he finds him- 
self in situation for recognizing these causes for grumbling, but he 
never complains in regard to the hundred shortcomings of his gas fix- 
tures, real faults about which he knows nothing at all. 

But to complain of that which merits complaint, which deserves and 
justifies something more than simple grumbling, belongs to the men of 
the gas works and to those whom circumstances have made their help- 
ers and their aides. If the men who are the real sufferers from the defects 
in the appliances now in use for converting heat into light (the mana- 
gers of the gas works and the inspectors of meters and customers’ fix 
tures) were as voluble as the customers, the sky would be blue indeed. 
There is no sufficient excuse for this state of things. It cannot be said 
that the ‘‘ inventor class” have not had the opportunity tosee the faults 
of the product and to remedy the same, for so ardent is the pursuit after 
a really satisfactory burner that the manufacturers seem to be ready 
and willing to try anything which shows any sort of a promise of suc- 
cessfully meeting its existing faults. 

Standing on their respective pegs in my -book case are burners, or 
parts of burners, representing past and-present forms, commercial and 
non-commercia! and experimental, all intended for use with the man- 
tle and representing a few of the developments since 1890. Some are 
fragments, pieces which are modified under the impression that the cap, 
or the gallery, or the air supply shutter was the thing needing change 
to make a perfect burner, yet in all of them is seen that tendency to 
imitation which binds to the past the man who seeks to improve by 
modification, yet who knows not why he modifies nor where modifica- 
tion is needed. Sixteen of these are modifications of the primary form 
of air shutter (below the inlet for air) in the Bunsen tube, yet in not one 
of the 16 is there a hint that the inventors (may Heaven be merciful to 
them) had any idea what such an important factor as the air supp!) 
should be. Thirty-eight tubes have some means of modifying the gas 
supply. Twelve have some adaptation of the injector theory of Kort- 
ing, yet if the parts are measured it is plain that the dimensions of tlie 
cones, the pitch and the places were selected to satisfy the fancy or 
imagination of the makers and not the pressure, specific gravity and 
speed of issue of the gas. Not one of all the would-be “future type of 
burner” models meets and satisfies the conditions; although one, being 
adjustable, comes nearer than the rest, and this one is a model burner, 


Every few days 


extinguishing alone would, in most places, displace individual lights | t!/y impossible in other ways. 


in lighting large areas. 


Another interesting fact, patent in all the patterns, is the disregard of 


The ‘“‘Gas Arc” may not be a “thing of beauty,” its appearance experience in the setting of the two cones which form so important 4 
having been sacrificed to some extent to efficiency and durability, yet part in every high power burner. Speaking at large every high diy 


most people seem to think that, in a contest with an old-fashioned, 


burner is, and from the nature of the case must be, composed of |w0 


long-armed chandelier or an electric arc it is a pretty good looking |C2*S: tuncate as to the apices, and joined by a portion of a cylin 


affair. 


cal tube, which tube is joined at one end to one cone and at the otiier 


The old arguments used in our attempts to resist the electric arc are end to the other cone. It chanced that in one of the rather less un- 
pretty firmly fixed in the minds of some of us, but as they did not pre- | Successful than usual burners made a few years since this connec\i0g 


vail we think it is probably best that they be forgotten. 


tube extended (by accident apparently) beyond the apex and about one 





Very respectfully, GENERAL Gas Ligut Company. 


third into the upper cone. The mistake was corrected in the next issué 
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f burners, but a number of ‘“ improved buraers ” came out and in 
every one this mistake was copied, a perfect onstration of the origi- 

a.ity,of some inventions. While unlike in s@me trivial détail all the 
modifications were alike in this point, plainly@howing that the inven- 

rs could not distinguish between an unim nt detail and an im- 
portant one, yet had the mathematics of tape burner designs been 
worked out they would certainly have made @ar the true position of 
these cones, 

There is another important detail which none of the inventors seems 
to find time to adjust, the aperture by which the gas enters the tube. 
In all forms it acts as an appliance for limiting the amount of gas sup- 
plied to the burner. This limiting orifice has a different function in 
the various forms of burners. In one form (the one used with the 
chimney) the air is drawn in to feed the flame by the chimney’s active 
suction, and the gas entering the mixing chamber, under the influence 
of its own elasticity, rapidly diffuses. For such a burner the best ar- 
rangement is that suggested by Bunsen for the burner which bears his 
name, in which burner the heated tube caused the influx of air, and the 
ascension power of the gas diluted air gave the first upward impulse. 
In this form of burner the best method of construction, at least with 
reference to accurate functional success, seems to be a single hole in a 
very thin plate of metal. Copper plate 4-hundredth of an inch thick 
does very well, if the hole is not less than ;4,; of an inch in diameter, 
but if Jess than this thin sheet steel 4-hundreth has heen recommended. 
When thin plates like these are used no further compensation for the 
change from gas of specific gravity 0.34 to that of specific gravity 0.45 
(the limits in practice) need be made than that which elasticity fur- 
nishes. When, however, the plate is so thick that the hole becemes a 
tube a number of diameters long, it will seriously interfere with the 
discharge unless correctly shaped. 

When the impulse of the gas is utilized on K6rting’s principle it is 
important, while limiting the amount of gas, not to lessen the velocity 
and force of the discharge. In this case a carefully designed and ac- 
curately executed nozzle must be made, not a hole asin one well-known 
burner, ;';-inch in diameter and ;°; long. In this case the tube not only 
limits the amount of the discharge, but reduces the pressure beyond 
any useful limit; indeed, the aspirating power is in effect lost. Few 
burner builders, meaning those who invent new burners, seem to un- 
derstand, and few manufacturers seem to regard, the distinction in un- 
derlying principles between the injector and the draft burners, and yet 
these two classes are really quite unlike. They are machines belong- 
ing in different categories. 

Curiously enough almost none of the inventor tribe seem to under- 
stand the function of the chimney, its relation to the mechanics of the 
flame, or its reason for existence; others seem to think that an odd 
shape or a change in its length will be an advantage, but why or what 
the advantage they never can explain. Not long since a man was kind 
enough to show me a metal-topped chimney which he said was “ twice 
as good as one all glass,” but the reasons given were not convincing. 
None of the inventors whom I have met are fully informed as to the 
difference in the function of the chimney, when an injector burner is 
used and when an ordinary or draft burner is employed. 

All this confusion is due simply to the lack of insight into the prob- 
lem’s fundamental conditions, and the manufacturers having already 
burners which ‘‘ do very well” are in every way justified in refusing 
to consider as business propositions any new burner which is presented 
to them until it has not only shown itself better than the present ones, 
but approximately ideal. If I am gifted with such a number of sample 
failures how many is it rational to infer the manufacturers receive, 
burners in almost every case made in quest of perfection, yet by men 
who do not seem able to tell another for what they seek. 

The problem has certain fixed facts, physical data; the gas with an 
average specific gravity not far from 0.4, under a definite pressure, the 
number of B.T.U. is also not particularly variable. The amount of 
air required to burn the gas is well known, and the products of com- 
bustion can be calculated. These are all the data required for working 
out the problem. Why, then, is it that some inventor does not go to 

work at the task in a serious way? Is it because of the success of the 
present burner? Not likely; the present burner has not succeeded. It 
is far more likely that the refusal to act is due to the notion that the 
study of the mathematics is all right for the amateur, but beneath the 
hotuce of the practical man. It is my own belief none the less that be- 
ore long someone will go at the problem as the need is and win. 

\s has been said before, the gas exit to the burner is best made with 
4 simple opening, as this is less likely to produce complex vortices than 
4 .umber of openings. Some time since there was a burner purchased 


brass diaphragm. These holes were punched and should have been the 
same size, but were not. Removing this diaphragm and putting in place 
of ita thin piece of steel of a thickness equal to one-fourth that of 
the brass one cemented to a ring of copper about the same thickness as 
the original plate, and having made a hole in the center of the chosen 
diameter, air was passed, and the measured result coincided with them. 
It was also evident that before the gas was lighted the ascension 
power of the gas was different from that of the theory by less than any 
assignable proportion; and when the chimney was put on the amount 
of air drawn in showed a reduction in pressure equal to a column of 
air of the same height of a temperature beyond the safe range of a mer- 
cury thermometer, and this draft was increasing with the length of the 
chimney almost exactly. But when the mantle was in place the air 
passed was twice the useful volume, and to have satisfied the air supply 
required more gas than the heating of the mantle. The cutting down 
of this air supply two-thirds and the gas nearly one-half did lessen the 
light-giving power of the mantle burner combination. Correct adjust- 
ment, therefore, has economic value. 

In the injector burners the correct shaping of the nozzle increases the 

efficiency in two ways, but the most important change in the efficiency 
is the relative reduction in the amount of unburned gas. It is doing 
battle with a windmill to try to explain this to inventors; but to say to 
the gas man, ‘‘ Do not be in a hurry to change from the burners whose 
faults you know, to new ones whose faults you wil! have to learn,” is 
fully justified. 
Speaking from my own point of view, it seems peculiar that someone 
of the highly trained mathematicians from the technical schools does 
not sit down with the needed ‘‘ plant” and work out, once and for all, 
the series of equations representing all the facts in such way that a 
burner can be made which in all respects conforms to the demands of 
the laws of gases, both before and after the combustion has taken place. 
Such a labor would be well remunerated by the enormous trade which 
would come to him who should develop this lucubration into brass. 

If the gas companies are to continue to protect their business by in- 
stallation of burners and mantles, by renewals and the like, they cer- 
tainly are justified in insisting on properly designed and proportioned 
burners; but they are not justified in changing from those of this pres- 
ent until they have had a demonstration, not that the new burner 
offered to them 1s a trifle better »nd consumes a few cubic inches less 
gas per candle power hour, but that it is the very best burner that can 
be made for burning a gas, so heavily carburetted as is most illuminat- 
ing gas, under a pressure so unsatisfactory as this of the hour. It is 
well to avoid Scylla but there is not call for going to ruin on Charybdis. 

Mathematics and physics cannot and will not enable a man without 
mechanical common sense to make even a passable burner, but they 
will inform the man of mechanical common sense in regard to certain 
laws which he cannot violate and then go unpunished. When some- 
one troubles himself to calculate the parts of a new gas burner, so that 
the proportions of these parts conform to the laws which govern the 
physics of gases, he will produce a burner so much better than any yet 
made that recognition will be instantaneous; and since the more per- 
fect coincidence will bring the more perfect success, it is safe tosay that 
many will follow his path, agreeing in the bold outline, but differing 
in details which at present our mathematics will not cover. The burn- 
ers of the past have been the experiments by which the mathematical 
laws have become subjects of investigation; the next era will, or 
should be, marked by the application of what we have learned. 

To summarize our information, at present mathematics can give shape 
and dimensions of the opening by which the gas enters the burner, the 
shape and dimensions of the cones, both at the inlet and exit openings. 
Somewhat less certainly we can determine the proper relation of the two 
cones at their junction, but the relations of thechimney and the primary 
air supply are at this present impossible; but mathematics can and does 
tell us that the cylinder is not the best possible shape for a gas burner 
chimney when the mantle is in use. 

The figures which science can give are freely given to everyone of us, 
but to combine these data to the forming of a perfect burner requires 
not mathematical information only, but mechanical genius also, and the 


man who makes the first successful model of ¢hat for which we are all 
longing, a quasi perfect burner for the mantle light, will be one who, 
having mechanical genius, but not an ignorant disdain for mathematics 
and mathematical physics, will combine the two, and will produce in 
brass the physical equivalent for the mathematical solution made in the 
library, and the diagrams of the expression on paper of the mathema-- 
tician’s lucubrations. . 

For such an one the future has a laurel wreath, and the gratitude of 
mankind. It may be that he is even now among us, unknown as yet 
to fame; but hopeful, yes, confident of his future. Will we recognize 





tverywhere in which the gas exit consisted of three small holes in a 





him when he knocks? Who shall say? 
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Notes on Gaseous Firing. | able, so that the gases ould be used below the level of the furnace. | | 
was a drawback in théjprevious constructions, that the hearth where th ei: 
[A paper read by Mr. J. F. Smits, of Halifax, England, before the | gases were to be cons had to be on a level with the exit tube of th pe 
Yorkshire Junior Gas Association. | furnace; so that in cases the generator had to be sunk below th 
Gaseous fuel was first proposed by Lampadius in 1801; but it was not surface of the ground, ; erm 
: ; ¢ ; +a: . in 1817, in 
until 30 years afterwards that he brought his proposal into practice. | Regenerators were fist used by Dr. Stirling, of Dundee, in 1817, 11 d 


Aubertot, in 1812, was granted a patent for the application to meta 
lurgical purposes of the combustible gases escaping from an iron fur- | 


nace; and in the year 1830, attempts were made at the lead works at | The principle of its action was 


|- | connection with an air @bgine which he patented in that year. The re ee 
generator consisted of strips of glass or metal, brought closely together. T 






















first a lowering of the heat of a fluid by 





Halsbriicke, near Freiberg, to employ the flame of coal gas in cupelling | giving up its heat to the regenerator. out 


the silver lead. But neither of these attempts at introducing gaseo.s | 


combustibles as fuel was followed up until the subject was carefully in- | Frederic Siemens. 


vestigated by Faber in 1837, at an iron works in Wiirtenberg, the re- 
sults of which led to the general adoption of the waste gases from iron | 
furnaces as fuel, and the production of gas specially for the purpose. 

For conducting the waste gases from the iron furnace, Faber made in 
the side of the furnace several apertures which were connected to a flue, | 
leading from which was an iron pipe for conveying the gas to the place 
of consumption. The flow of gas was regulated by a damper fixed into 
the pipe. 

Bischof designed a generator without blast that was used at Mag- 
desprung, in the Hartz. The central part or body of the furnace was 
cylindrical, and was about 5 feet in diameter and 54 feet high. The 















The first application of regenerators to furnaces was made in 1856 by eal 


In this arrangement solid fuel was used, which was 

















































































upper and lower parts were conical, the upper being about 4} feet and | A 
the lower about 2 feet high. At the bottom of this was a conical grate, . 
below which was an ashpit that could be closed by an iron plate. The \\ 
door of the furnace could be closed by a sheet of iron. The gases es- ia 
caped from the upper part of the furnace, which was covered by sheets 
of iron and sand, so as to retain as much heat as possible. In this flue ; F PSaGpeaK 
was fixed a damper for controlling the escape of the gases. The throat 
of the furnace was separated from the body by means of an iron damper. ; 
The space above this was sufficiently large to hold a charge of the solid s — 
combustible matter with which the generator was supplied at intervals; back, 
and by withdrawing the damper this could be dropped into the furnace i ar lon teas 
without opening the top lid. The air was supplied to the generator heat 
through 3 apertures (2 inches in diameter) in the iron plate cover of the burnt intermittently on two separate hearths—having a furnace in the oa 
ashpit. The production of gas was controlled by means of the damper center of them, the air passing between. The air in the furnace passed pe . 
and these 3 apertures. The progress of combustion could be watched | first through the regenerator, and then to the burning fuel. The waste t re 
through three square apertures or sight holes in the side of the furnace, products of combustion, after heating the furnace, gave up their remain- ri 
which could be closed by means of bricks. ing heat to the second regenerator, and then passed to the chimney. The ye 
About 1841, Ebelmen designed and erected a generator at Audincourt, | current was reversed by means of valves specially constructed for the oil 
One 
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Faber’s Furnace. Bischof’s Generator. Ebelmen'’s Furnace. — 
which was intended to be worked witha blast of air. This furnace was | purpose; and the air was made to pass in the opposite direction —tl "ele 


slightly different in shape from any of the previous ones. In its pro- | second fireplace being at the same time supplied with fuel. 


portions, it resembled a small iron furnace—being about 10 feet high; | 


the widest parts being about 3 feet 6 inches, the narrowest part (which 


was about the hearth) being only about 1¢ inches, and the throat of the | 


furnace about 13 inches in diameter. A cast iron pipe was placed down 
into the furnace, so that the end would project about 4} feet into the 
body of the furnace. This pipe was kept constantly filled with the’fuel. 


A lid was only necessary when the fuel was large, as the small fuel was | 
| ducer and a gas and air regenerator which is now used in metallurg). 


sufficient to prevent the passage of the free gasfrom the furnace. Round 
the pipe the gases could collect, and then pass along a pipe fixed into 


the side and near the top of the furnace, to the place where they were | 


required. A much more abundant supply of gases could be got from 
this furnace than from any of the others, The blast used was consider- 


! which prevented combustion therein, directed the flame in a jet throu; h 


During the following year improvements were made to this furnac« 
the chief being a plan of heating a single chamber continuously b 
means of one fireplace, in combination with the alternate reversals 0 
the currents through the generators, without reversing the direction 0 
the flame. In this patent there seems to be the first idea of a separat 
producer and regenerator. This was developed by Sir William Siemen 
who brought out in 1861 a regenerative gas furnace with a separate pr 





A special application of this furnace was introduced in 1866 for meltinz 
steel in pots; and in 1868 horizontal regenerators were employed. T!:¢ Un 
gas generator was uppermost; and a small chamber for air and gas, th 





\e 


i 
e 








Jan. 4, 1904. American Gas 





Light Journal, 5 








tapering aperture across the bed. This arrangement also afforded 
facilities for the cleaning out of the flues; for which purpose manholes 
yore placed in the regenerators. The application of the gas furnace to 
nealing furnaces and steam boilers was also described by him at this 
time, 


in 1870, a new form of producer was made by him, whieh was intro- 


< 





juced into the glass iudustry—one of the first industries, outside metal- 
lurgy, to take up regenerator furnaces. 
The gas producers first introduced into gas works for heating retorts | 
were outside generators, some with the reversing valves and some with- | 
out. The only one of these that will be referred to was built in 1873 by | 
Messrs. Muller and Co., and experimented with by M. Fichet at the 





2. The heating power of hydrogen is determined for the free gas. In 
solid fuels, the hydrogen is not gaseous, but solid; and in that condi- 
tion its heating value must be different. 


3. Compound bodies never give the same amount of heat on com- 
bustion as the elements of which they are composed would do in a free 
state; the amount of heat evolved by the combustion of the compound 
being usually less (though sometimes it is more) than that given by the 
free elements, according as the compound itself was formed with the 
evolution or absorption of heat. 


4, Sulphur is not in a free state as given in the equations, but is in 
combination as sulphide and sulphate, and would require different 
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Fichet’s Setting and Generator. 


Montreuil Gas Works. This setting had the gas producer built at the 
back, and was of the open grate pattern. The producer made the gases 
for two beds of seven retorts. The air was admitted in front, under the 
retorts, after it had been made to pass through channels in the brick- 
work. The proportions of the gas and air were regulated by means of 
dampers; and the temperature of the furnace was regulated by means 
of the chimney damper. The results obtained with this were equal to 
the coke produced by 174 pounds of coal per 100 pounds of coal carbon- 
ied, against the 30 to35 per cent. in the direct fired setting at those 
works, 

One of the first, if not the first, setting with inside generator and re- 
generators that worked successfully, was at the Denton New Gas 
Works (Cheshire), in 1883. Before this, the generators or producers 
were outside. 

The regenerator furnace is now so well known that it will not be 
necessary to describe the many settings that have been brought forward 
wy both English and Continental engineers, and which are known by 
their names. 

Thermal Chemistry.—The principle of gaseous firing is based upon 

tie well known reaction that, when a solid fuel is burnt with insuf- 
icient oxygen or air, a combustible gas is formed, which is represented 
u the case of carbon) by the formula: C + O = CO. This gas can be 
burnt to carbonic acid in the required place by the combination with a 
wther supply of air—thus: CO + O = CO,,. 
The theory of the formation of the producer gas is that the incandes- 
ut carbon in the presence of air is first converted into carbonic acid, 
ul that this gas, on passing through a further portion of the incandes- 
‘ut carbon, is converted, by takiug up a further atom of carbon, into 
Rrbonic oxide, which may be represented as follows: CO, + C = 2CO. 
is theory is supported by analyses of samples of gases taken from 
ferent depths of the fuel beds. The following results, taken from 
lmen’s analysis, show this very clearly: 













Height above Air Inlet.— 
8 inches 1 foot 2 feet 
8.11 5.87 0.16 


Constituent......... 
Carbonic acid 


tis evident from these figures that the production of carbonic acid 
lone in a very thin layer of the fuel, and is probably a surface reac 
nk. The equations usually given in text books for the calculation of 
teating value of fuels are not accurate; so that the values obtained 
lleir use vary very considerably from those obtained by direct ex- 
iment. The sources of error are chiefly as follows: 


' Uncertainty of the heating power of carbon when in combination, 
tthe different varieties of the element give different figures, 





amounts of heat to be added to them before the sulphur would be liber- 
ated for combustion. 


5. The ash is not taken into the calculation, though there are always 
thermal reactions occurring in it during the burning of the fuel, or in 
the production of a combustible gas. 


It will be seen that it is anything but a simple matter to calculate the 
heating power of a solid fuel, such as coke; for this requires not only 
a very complete analysis, but a complete knowledge of the state of 
combination in which the substances exist in that fuel. 

These facts stand in the way of a complete understanding of all the 
changes that go on in a gas producer; so that, in order to get a general 
idea, it is best to suppose that we are dealing with pure carbon. It has 
already been stated that gaseous firing depends on the production of 
carbonic oxide in the furnace and afterwards burning this with the 
proper proportion of air. In the formation of the carbonic oxide there 
will be evolved 4,350 B.T.U. for every pound of carbon burnt to this 
compound; so, that, if we take our formula as representing pounds of 
the substances represented in that equation, we should get — 


C+ 0 
12 + 16 


= 28 
in which there would be 12 x 4,350 B.T.U. = 52,200 B.T.U. given out 
in the formation of 28 pounds of carbonic oxide; or, taking the theory 
that carbonic acid is first formed and then reduced to carbonic oxide, 
the reactions would be— 
C + 0, 
12 + 32 


CO, 
dt 


in which the heat units would be 12 x 14,500 = 174,000 B.T.U., which 
is the heat of formation of 44 pounds of carbonic acid, which on reduc- 
tion to carbonic oxide would be— 


CO, + C = 2CO 
44 +12 = 56 
174,000 B.T.U. 104,400 B.T.U. = — 69,600 B.T.U. 


So that in the reduction of 44 pounds of carbonic acid to 28 pounds of 
carbonic oxide and the formation of another 28 pounds of carbonic 
oxide, there has been 69,600 B.T.U. absorbed. 

When 1 pound of carbonic oxide is burnt to carbonic acid 4,370 
B.T.U. are evolved; so that, following out our reactions, we get— 


CO +0=CO, 
28 + 16= 44 pounds formed, evolving 28 x 4,370 = 122,360 B.T.U. 
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52,200 x 100 
174,560 
in the production of the furnace gas. 

Under the conditions of firing as now practised in most gas works, 
the greater portion of this heat is carried into the combustion chamber by 
the gases, and performs a certain amount of work; so that there is very 
little difference between the heat of combustion of the fuel in this way, 
and that which should be given out by burning the carbon directly to 
carbonic acid, supposing the air was just sufficient in both cases to con- 
sume it. 

In the case of gaseous firing, it is possible to regulate the supply to 
almost the theoretical quantity, and get to perfect combustion; whereas 
with solid fuel burnt directly to carbonic acid, at least one-and-a-half 
times to twice the theoretical quantity is required to effect this; so that 
it is in this way possible to get a much higher temperature by these 
means than with the old direct fired system. 

If steam and air are used in the production of the gas, the result pro- 


These show that = 29.96 per cent. of the heat is given off 


duced in the generator is different; for when steam is blown over 


highly heated carbon, the following reaction take place— 


H:0 + C = CO + H, 
18 +12=> 28 +2 


The formula shows that 18 parts of water vapor are decomposed b,” the 
heated carbon, forming 28 parts of carbonic oxide and 2 parts of hydro- 
gen; or, if this is represented by volume— 


H,O +C=CO+4H, 
2 vols. = vols. 2 vols. 


which shows that the resulting gas contains equal volumes of carbonic 
oxide and hydrogen. 

Water vapor is a very stable compound, and in its formation much 
more heat is evolved than in the formation of carbonic acid; so that 
when it is decomposed by means of the incandescent carbon, this 
amount of heat, less that given out by the formation of the carbonic 
oxide, will have to be supplied to it. This can readily be seen by writ- 
ing the formula and putting the thermal units under the equation, as 
was done in the foregoing ones. Thus— 


HO+C = CO+4H, 
2 x 61,500 12 x 4,350 
123,000 B.T.U. 52,200 = — 70,800 B.T.U. 


which show that the heat is rapidly absorbed and in large amount; 
so that the coke would rapidly cool below the point at which the re- 
action would be possible. 

But when steam and air are sent through the heated carbon in cer- 
tain proportions, so that the heat evolved by the action of air on the 
fuel is largely in excess of that required for the decomposition of the 
steam, it becomes possible to obtain a continuous supply of the gases. 
In practice, 4or 5 times as much carbon is consumed by air as by 


steam. Assuming this to be 5 times, the following will show the re- 
actions— 


H,O +C=CO+H, 
Heat evolved 123,000 B.T.U. 52,200 B.T.U. = — 70,800 B.T.U. 


This shows that 12 pounds of carbon have been consumed by the steam ; 
so that the carbon required by the air would be 12 x 5 = 60 pounds, 
which would be represented by the equation, thus— 


5C +50 = 5 CO. 
5 x 12+5x 16=5 x 28 
60 + 80 = 140 pounds produced; and the heat evolved 


would be 60 x 4,350 B.T.U. = 261,000 B.T.U. Taking from this the 
70,800 B.T.U. absorbed by the steam, it will be seen that the quantity 
of heat given off in the producer is 190,200 B.T.U., while producing 2 
pounds of hydrogen gas, and 168 pounds of carbonic oxide, from 18 


pounds of steam, 72 pounds of carbon, and 80 pounds of oxygen from 
air. 


The composition of the gases already considered would be as follows: 


Carbon and Air. Carbon, Air and Steam. 


CO....34.3 per cent. by weight. 


CO... .38.37 per cent. by weight. 
Wie sseie 65.7 + 4 


er 0.46 . 
Bscowtd 61.17 it i 


From t.ese, it will be seen that the gas produced by steam and air is 


richer in combustible gases than the one produced by air alone, though 
less heat has been generated in the producer in the formation of it. 
This is shown by the following calculations of the heat of formation 


from these percentages: : 
Carbon and Air. 


© 


; 12 
Carbonic oxide = 34.3 x — 


5 x 4,350 = 64,945 B.T.U. 
Carbon, Atr and Steam. 


Carbonic oxide = 38.37 x = x 4350 ....= 71,521 B.T.U. 


Less hydrogen = 0.46 x 61,500......... = — 28,290 





43,231 B.T.U. 


which shows that 64,945 — 43,231 = 21,714 B.T.U. less are evolved by 
the use of steam than without, in the production of 100 pounds of the 
gases, which means a saving in the brickwork of the generator. 

The calorific value of these gases is different, which is shown,as fol- 
lows: 


Carbon and Air. 


Carbonic oxide = 34.3 x 4,370.......... = 149,891 B.T.U. 
Nitrogen GE Wks setlakcuswt sds Ssacs 





149,891 B.T.U. 
Carbon, Air and Steam. 


Carbonic oxide = 38.37 x 4,370........ = 167,677. B.T.U. 
Hydrogen = 0.46 x 61,500.:...... = 28,290 ‘“ 
Pas 0h cians \ pundng se wee seb etias 


195,967 B.T.U. 


From these it will be seen that the gas made with steam and air has a 
calorific value of 46,076 B.T.U. more than the air produced gas. The 
amount of heat evolved in the producer by the use of steam and air is 
only 18.07 per cent. of the total heat ‘evolved, against 29.96 per cent. 
with air alone, 

Besides the proper regulation of the air, there is a further saving in 
the heating by waste heat of the primary and secondary air used for 
the production and combustion of. the gases. The chief reason for this 
is that the products of combustion and the nitrogen present have to be 
heated up by the heat of combustion; so that there is a loss from this 
source so far as the useful heating effect is concerned, though the same 
number of thermal units are developed in the combustion of the fuel, 
whether nitrogen is present or not, though the temperatures produced 
are very different. 

For the reecovery of the heat carried out by the waste products of 
combustion, various kinds of regenerators have been designed; but 
they have all practically the same principle in view. The saving due 
to these sources can readily be calculated if the temperature and 
specific heat of the air are known. Suppose that the primary air was 
heated to 500° F. above the atmospheric temperature, then the B.T.U. 
supplied from this would be— 


500 x 0.2377 = 119 B.T.U. per pound of air used. 


We have seen that 1 pound of carbon requires 1.33 pounds of oxygen 
to combine with it to form 2.33 pounds of carbonic oxide; and as air 
contains 23 per cent. by weight of oxygen, there would be required 
1.33 x 100 


~ 


= 5.78 pounds of air to produce it. So that 119 x 5.78 = 


23 
687.8 B.T.U. would be recovered for every pound of carbon burnt, 
which would be equal to a saving of bea = 15.8 per cent. of 


the heat evolved in converting the fuel into carbonic oxide, or 4.7 per 
cent. of the solid fuel. 

The heating of the secondary air still further effects a saving in fuel, 
which is shown in the following calculation, where it is supposed that 
the waste gases pass into the waste gas flue at a temperature of 1,750° 
F., and that the air is heated to this temperature — 


0.23877 x 1,750 = 416 B.T.U. per pound of air heated. 


As 1 pound of carbonic oxide burning to carbonic acid develops 4,370 
B.T.U. while combining with 2.48 pounds of air, the saving would be 
416 x 2.48 = 1,031 B.T.U. per pound of carbonic oxide consumed, 





which is equal to 
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1,031 x 100 
—— = 23.5 per cent. of the fuel gas. 
4,370 


Another source of saving is in the use of hot fuel drawn straight from 
the retorts into the furnace. Supposiug that the coke left the retorts at 
a temperature of 1,750° F. above the atmosphere, then there would be 
added to the furnace— 


1,750 x 0.24 = 420 B.T.U. per pound of fuel added. 


If the fuel were perfectly dry, and at the temperature of the atmo- 
sphere, it would have to be heated up by the combustion of carbon to 
carbonic oxide, to bring it up to the temperature of reaction; so that by 
adding hot coke to the furnace, there is a saving of fuel equal to the 
B.T U. that are held by it, which, in the case just mentioned, would 
be— 


420 x 100. 
4,350 
carbonic oxide. 


= 9.7 per cent. of the heat evolved in the production of 


If the cold coke or fuel has become slaked with water, it retains 
some of it (generally about 5 per cent.); which will have to be driven 
off by the heat generated in the furnace; so that there is a further loss 
in this case, which would be greater than with cold, dry coke. This is 
shown by the following calculations: 

The heat required to raise 0.05 pound of water from 60° F. to 212° F, 
would be 0.05 x 152 = 7.6 B.T.U.; and to convert this into steam, 
0.05 x 966 = 48.3 B.T.U. Then to raise this to the temperature of the 
hot coke added —0.05 x 0.48 x 1,750 = 35 B.T.U. So that the loss of 
heat units due to water would be 90.9 B.T.U.; while that required to 
raise 0.95 pound of fuel to 1,750° F. would be—0.95 x 1,750 x 0.24 = 
398.5 B.T.U. 

The total loss with slaked as compared with hot coke will be 90.9 + 
398.5 = 489.4 B.T.U. per pound of fuel. or 


100 x 489.4 x 100 
95 x 4,350 
ducer. 





~ = 11.8 per cent. of the heat evolved in the pro- 


In regenerative settings, the heat carried out by the waste gases is, 
when working properly, reduced to a minium. This can be deter- 
mined if the weight of the products, the specific heats, and the tempera- 
ture are known. Thus, in the case of the combustion of carbon in air, 
the products would be per 1 pound of carbon burnt 3.66 pounds of car- 
bonic acid, and 8.9 pounds of nitrogen. If these are passing away from 
the regenerator at a temperature of 500° F. above that of the atmosphere, 
the loss will be— 


(3.66 x 0.2387 x 8.9 x 0.2485 x 500 = 1,542 B.T.U. per pound of car- 
1,542 x 100 


bon, or 14,500 


= 10.6 per cent. of the carbon burnt. 


Practical Working.—In starting to work regenerative settings it is 
first necessary thoroughly to dry the brickwork. In order to do this, 
the top sight hole plug should be removed and the damper closed. A 
small fire is then put inio the furnace, As the brickwork dries, the 
amount of fire on the bars is gradually increased. During this time 
the furnace and charging doors are kept slightly open, so as to allow 
sufficient air to enter the setting for the complete combustion of the 
fuel. When steam ceases to issue from the top plug hole, the fire is in- 
creased and the dampers are opened wide; the top plug being put into 
its place, to cause the products of combustion to pass along the flues 
and carry the moisture away with them. The fire is now increased 
more quickly than before, until the bottom retorts become red hot, 
when the setting is ready for gaseous firing. The fires are now cleaned 
.and filled with fuel. 

When first putting on the primary and secondary air, it is best to put 
the secondary on first, and then open the primary slide about twice the 
area of the secondary slide. The charging and furnace doors are then 
closed; and the dampers are pushed back so as to leave them open about 
+inch. As the heating proceeds, the air slides and dampers are gradu- 
ally opened until the required temperature is reached. 

During this time of increasing the heats, very useful information can 
be got by observing the way the retorts are heating, which is useful in 
case of future alterations while the setting is working. 


In setting the 





There are several methodsin use of setting the air slides, one of which 
is to take out the first waste gas plug, and momentarily shut the sec- 
ondary air slide, when a flame of unconsumed gas will be seen in tha 


flue. Tbe secondary air slide is then gradually opened, until the flame 
can only just be seen or just disappears. This method is capable of giv- 
ing very good results if the plug is replaced after each slight opening of 
the secondary air slide, and the opening of the air slide stopped when 
the flame cannot be seen on suddenly pulling out the plug. In working 
this way, the damper is allowed to adjustits pull on the setting between 
each movement—so that a large excess of air is avoided; while if the 
plug is kept out during the alteration of the air slide, the action of the 
damper is partially neutralized, and when the plug is replaced, more air 
is drawn into the combustion chamber, causing a greater shortening of 
the flame than was required. 

Another method is to try the pull on each of the air flues by means of 
a water gauge with a piece of glass tube attached to it by flexible tubing. 
The scale of the gauge is divided into 735 of an inch. Inusing this, the 
gauge is held level in one hand, or rested on some support. The tube is 
then placed into the ports, and the difference of vacuum noted. From 
these differences the areas required can easily be calculated. With a 
little practice the slides can be set in a few minutes with sufficient accu- 
racy that the excess of oxygen in the waste gases will amount to about 
2 per cent. 

The best method is, of course, by analysis of the waste gases them- 
selves; but samples of these should be taken at the point at which the 
gases first enter the waste gas flue, for if the regenerators are ‘‘ short 
circuiting,” or passing secondary air through the joints in the brick- 
work into the waste gas flues, and the sample is taken just above the 
damper, the results will be very misleading, as any unburnt gas passing 
from the combustion chamber into the waste gas flues would be burnt 
as it passed along these on coming in contact with the air. The follow- 
ing analyses show this very clearly: 


Waste Gas Sample Taken from Top Waste Gas Flue. 


COPROTNNS BENE one iccsccee cee 16.5 per cent. by volume. 
Carbonic oxide......... ...... 2.9 Ps " 
Phi i Sis vens cestes cnves Nil. 


Sample Taken from Waste Gas Flue Above Damper. 


ee eee are 11.6 per cent. by volume. 
CII pads cntnded.oxes Nil. 
SO a ncaa tonne tensacansen 7.8 per cent. by volume. 


It will be seen from these that, had the secondary air slides been altered 
according to any calculation made on the last analysis, such change 
would have been totally wrong. 

When taking samples of gases, it should be remembered that the most 
fuel gas will be made when the fire has just been clinkered; so that the 
smallest excess of oxygen will be found in samples taken immediately 
after cleaning, and the largest excess just before clinkefing time. The 
amount of oxygen that will be in excess in the waste gases just before 
clinkering greatly depends on whether the producer is working above 
its maximum producing power. The following tesis for oxygen show 
this difference: 


Half-Hour After Clinkering. 
1.3 per cent. 


Half-Hour Before Clinkerng. 
7.5 per cent. 


The bed on which these tests were made had the secondary air slides 
open to admit just sufficient air to burn the largest amount of producer 
gas the furnace would give under the conditions to which it was set. 
The primary air slides should only be opened to admit sufficient air to 
make the amount of gas required to keep the retorts at the proper tem- 
perature, not only on account of the saving in fuel, but also to stop any 
local heating and cutting action that a large excess of air causes in the 
combustion chamber. This in some cases is due to the rapid formation 
of clinker, which stops the passage of primary air inte the fuel for the 
production of gas, and the damper pull acting more on the secondary 
air than when the fire was first cleaned, causes a shorter flame that 
heats one portion of the retorts more than another. 

If in the getting up of thepeats care has been taken to increase the 
area of the slides and dampers by small amounts, and sufficient time has 
been allowed between each opening for the increased quantity of gas to 
take effect, this will in some measure be avoided. 





air slides, even in the early stages of firing, it is best to adjust these as 
nearly as possible, so that there is only a slight excess of secondary air, 
in order to avoid local heating in the combustion chamber, 





In order to test whether this limit has in reality been passed, it is 
occasionally necessary to make an analysis of the furnace gases. To 
take a sample of gas from a furnace, the writer uses a length of {-inch 
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iron tubing, which is pushed through the sight-hole over the gas nos- 
trils. When the tube has softened, it is bent, and then pushed down 
through a nostril, so that the end of the tube will be about 12 to 18 
inches below the arch. A plug, with a hole in it sufficiently large to 
allow the tube to pass through it, is then passed over the tube, and placed 
in the sight-hole; the plug being then made tight with a little fireclay. 
An aspirator, or sample bottle, is connected to the end of the tube, and 
the sample drawn from the furnace. In order to make sure that all the 
air has been expelled from the tube, etc., before the apparatus is dis- 
connected, the vessel in which the sample is taken is filled several times 
with the gas. 

There are many pieces of apparatus now used for the analysis of 
gases, such as those devised by Bunte, Orsat, Hempel and others, which 
are now widely used. The Hempel’s apparatus, in combination with 
the combustion tubes devised by Jaeger, has been found useful for the 
purpose of making partial or complete analysis. The apparatus and 
reagents are as follows: One 100 c.c. burette complete, filled with satu- 
rated water. One potash pipette, containing a 33 per cent. solution of 
caustic potash to absorb the carbonic acid. Solid pipette, filled with 
sticks of phosphorus in water, for the absorption of oxygen. Two dou- 
ble liquid pipettes filled with ammoniacal cuprous chloride, to take out 
the carbonic oxide. 

There are several ways of preparing this reagent, which will be 
found in the various text books on gas analysis. The following method 
is the one generally used by the writer: 60 grammes of sodium chloride 
(common salt) and 30 grammes of crystalized copper sulphate are dis- 
solved in about 200 to 300 c.c. of water. When dissolved, the solution 
is poured inw a flask containing a quantity of copper turnings and about 
50 c.c. of commercial hydrochloricacid. The contents of the flask are then 
boiled for 15 minutes, after which the solution is poured into about 2 
liters of water, when the cuprous chloride is precipitated as a white pre- 
cipitate. This is then allowed to stand for an hour or two, so that the 
precipitate will settle. The liquid above the precipitate is then siphoned 
off, and the precipitate is dissolved in the least quantity of ammonium 
hydrate possible, and the solution is made up to 20" c.c. with water, 
which wil] be sufficient to fill one pipette. It will be found that 200 
c.c. of the solution will dissolve about 800 c.c. of carbonic oxide before 
it is exhausted. 

After the absorption of the carbonic oxide, the residual gas from a 
furnace gas, obtained from air, and the steam tliat is evaporated by the 
fire, will generally be found to be too poor in combustible gases to be 
exploded with air by means of the electric spark in the usual way, so 
that pure oxygen has to be employed in place of air. As this is not 
always at hand in a gas works laboratory, the following method was 
adopted: It will be seen that it depends on the fractional combustion of 
the hydrogen and marsh gas with copper oxide. The apparatus re- 
quired is a small, hard glass tube, having a capacity of about 5 c.c., 
with the ends drawn out so as to form capillary tubes for connecting 
the apparatus together. This is filled with freshly ignited copper oxide, 
and placed in a stand, having a cover with a hole in it to take a cork 
and a thermometer. The stand should be of such a height that the tube 
can beconnected to the pipette and the burette by means of small pieces 
of rubber tubing, and so that a flat-flame Bunsen burner can be placed 
under the tube to heat it. 

The method of carrying out an analysis is as follows: The gas to be 
analyzed is drawn into the burette and the volume adjusted to the zero 
mark. After this has been done, the gas is passed into the potash pi- 
pette, in which it is shaken gently to promote absorption. The gas is 
then run back into the burette; and after it has been allowed to rest for 
three minutes (so that the water may drain down the sides of the bu- 
rette), the liquid is levelled, and the volume of the gas absorbed is read 
off and noted in the laboratory book. The gas is then passed into the 
phosphorus pipette, and allowed to stand in it for three minutes, after 
which it is run back into the burette, and the volume absorbed read off 
as indicated above. For the determination of carbonic oxide, the gas 
is run into one of the cuprous chloride pipettes, in which it is shaken 
for three minutes, after which it is passed back into the burette, and the 
pipette is replaced by the second and freshest cuprous chloride one. 
The gas is passed into this and shaken for another three minutes, after 
which the volume of gas absorbed is read off, with the same precau- 
tions as for carbonic acid. 

The burette containing the residual gas is now connected to the com- 
bustion tube by means of a small piece of capillary tubing and a small 
piece of rubber. The tube containing the copper oxide is now heated 
by the flat-flame Bunsen, until the thermometer stands steady at 250° 

C. When the temperature is steady, the free end of the combustion 
tube is connected to the potash pipette, and the gas passed slowly over 


| the heated copper oxide three times. 





After the gas has stood in the bu- 
| rette for five minutes (or until the volume is constant), the amount of 
| the gas that has disappeared is noted as hydrogen. The end of the com- 
| bustion tube connected to the potash pipette is now disconnected, and 
the tube heated to redness. When the temperature has become con- 
stant, the gas is passed through it again three times, into the potash pi- 
pette, and back into the burette. After it has been allowed to cool, the 
volume of gas burnt is read off. The gas left in the burette is nitrogen, 
which can be read off directly from the burette. 

The method of stating the results in the laboratory books is as fol- 
lows: 

CO: = 2.8¢.c. absorbed =. 2.8 per cent. by volume. 


Oo age” * = 00 * 

cO =334“ “ = 30.6 “ “ 
H =374"% “* = 40 “* “ 
CH,=384“ “ =10 “ “ 
SEI ey ee =616 “ ‘ 


The following are two analyses of gases taken from the producer at 
different times after the fire had been clinkered: 


One-and-a-Half Hours After. Seven-and-a-Half Hours After. 


OO. .... 5.2 per cent. by volume. 2.8 per cent. by volume. 
O oven OO "s a — SS vi sa 

CO ....27.4 ~ e cs a - a 

ewe, 45 ne _< a - 
Se ‘e .. 0.2 y 

60 G2 sf _ .. 60.7 si os 


Waste gases contained— 


Oxygen 2.6 per cent. by volume. Oxygen 7.8 per cent. by volume. 


When these analyses are calculated to the amount of the waste gases 
they will produce, containing the amount of air found in the actual 
tests, it will be seen, that, an hour and-a-half after clinkering 197.6 vol- 
umes, and seven-and-a-half hours after 287.87 volumes had been pro- 
duced from 100 volumes of furnace gas, which is an increase of 46 per 
cent. As the dampers, etc., had not been moved during these experi- 
ments, it will be seen that only about 54 per cent. of producer gas was 
being made seven-and-a-half hours after clinkering, taking that made 
at an hour-and-a-half after as 100. During these tests, the average tem- 
perature of the retorts was 1,670° F. On cutting down the amount 
of primary air, and readjusting the secondary air and dampers, the dif- 
ference in the calculated volumes of the waste gases became 13.5 per 
cent. for the same periods after clinkering, during which time the aver- 
age temperature of the retorts was 1,760° F., and the saving in fuel 
was 5 pounds per 100 pounds of coal carbonized over that in the first 
experiments. 

These show the importance of the proper regulation of the primary 
air supply as well as of the secondary air, if the maximum saving is to 
be secured from the gaseous firing. 

As a general rule, the furnace gas should not contain more than 3 or 
4 per cent. of carbonic acid, and the waste gases not more than 4 per 
cent. excess of oxygen just before clinkering time, when the generator 
is working properly. 

It frequently occurs that a bed of retorts which has been working 
satisfactorily for some time after careful adjustment, will gradually 
cease to heat evenly, though the air-slides and dampers have not been 
interfered with. Sometimes the heat will be found to have gone to the 
bottom retorts, and sometimes to the top ones. When the bottom re- 
torts are found to be heating most, or more than they were intended to, 
it is necessary to cut off a littke secondary air, so that the flame in the 
combustion chamber will become longer, and thus heat higher up the 
setting. The cause of this shortening of the flame is in many cases due 
to the fuel containing more ash than that which was being used when 
the bed was first set to work; for with the increased amount of ash, the 
grate-bars become clinkered up more quickly, and soon stop the free 
passage of primary air into the fuel, so that the quantity of producer . 
gas is less than that to which the slides were set. Another cause is 
allowing the bed of the fuel to get too low on the grate-bars, when the 
carbonic acid is not completely converted into carbonic oxide, or the 
primary air has too free a passage through the fuel, and the setting is 
converted in some measure to a direct-fired one. It is necessary to keep 


the bed of fuel in the furnace from 2 feet to 4 feet thick when air alone 
is used, and from 3 feet to 6 feet for steam and air, in order to insure 
the best results from the producer. 


When the heat has been traveling towards the top of the bench, 











short-circuiting should be looked for, as it shows that the flame has 
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become too long fo for even di becting. This is due to insufficient air being ad- 
mitted into the combustion chamber to burn the gas within required 
limits. In order to do this, one of the top plugs in the wastegas flue 
should be suddenly drawn from the sight-hole, while a sharp lookout 
should be kept for any unburnt gas, which, as soon as it reaches the air, 
will burn with a blue flame. When this is found, more secondary air 
should be admitted, in order to burn the gas in the combustion cham- 
ber. In very bad cases, it is sometimes necessary to increase the dam- 
per in order to get sufficient air into the setting, as this cannot be dealt 
with by opening the secondary airslide. If no short-circuiting can be 
found, the lengthening of the flame may be due to the fuel containing 
less ash than that which was first used; so that the quantity of pro- 
ducer gas will be larger. In this case, the primary air slides should be 
shut a little at a time, unti) the gas is properly burnt. 

When the dampers are altered to increase or decrease the temperature 
of the retorts, care should be taken to see that the air slides are reset so 
that the maximum efficiency can be got from the setting and the fuel 
used, 

In conclusion, I may say that it is impossible, in a paper of this de- 
scription, to go into every point that may arise in this most interesting 
subject. 








Heating and Ventilating of Foundries and Machine 
Shops. 


—— 


[Paper read by Mr. W. H. Carrier (Buffalo) at the Milwaukee Con- 
vention of the American Foundrymen’s Association. ] 


The paper sets forth the nature of the difficulties to be overcome in 
the satisfactory heating of shop buildings and shows the adaptation of 
the fan system to the solution of these difficulties. 

Heat losses occur in the building from two causes: First, by the direct 
transmission of heat by radiation, through the walls and exterior sur- 
faces of the building, and, second, by the infiltration of cold air from 
without. In designing a heating plant the first of these losses may be 
very accurately determined by referring to tables which have been 
prepared showing the amount of heat radiated under different con- 
ditions through various thicknesses of walls, windows, doors, roof, etc. 
The heat lost through infiltration varies so greatly in various sizes and 
constructions of buildings that no definite rule can be given. The al- 
lowance to be made for this is necessarily a result of experience and a 
careful test of previous installations. 

In either fan or direct radiation systems difficulty is liable to be ex- 
perienced from the heated air immediately rising and forming a 
stratum of heated air just beneath the roof. In machine shops and 
foundries, owing to their height and to the great amount of skylight 
surface which is always provided in the best modern construction, the 
loss occasioned by this action of heated air may be considerable, and its 
prevention is a serious problem. With the fan system, however, the 
distribution of the heated air is entirely mechanical and affords an 
opportunity for utilizing its heating effect to the very best advantage. 
Various methods of distribution have been devised with the fan system 
whereby the effect of a rising current of heated air is almost entirely 
avoided. These systems, in general, depend upon securing a perfect 
diffusion of heated air along or near the floor line and will be described 
in detail later. 


A second difficulty experienced in high buildings is the effect due to 


outward leakage of the heated air at the upper part of the building and 
a consequent inward leakage of cold air along the floor line. In large 
shops this layer of cold air may frequently be found to extend from 4 
to 6 feet above the floor, while the amount of heat Jost due to the high 
temperature in the upper part of the buildings may be much more than 
sufficient to secure a satisfactory heating effect throughout if properly 
applied. The most effective remedy for this evil is to maintain a slight 
pressure within the building by means of a fan, which takes a portion 
of its air from without. 
A third difficulty presenting itself in yeild covering large area 
and having a large amount of skylight is the cold down draft, which 
the cooling effect of the skylights has a tendency to produce. In very 
wide buildings where heat is distributed only along the walls this effect 
is noticeable, and as it comes directly upon the heads and shoulders of 
the workmen and is in the part of the building most used, it is very ob- 
jectionable. : 
Methods of Heating.—In general buildings may be heated in two 
ways: First, by keeping the walls and roof warm. This is accomplished 
in direct radiation system by placing coils along the walls, and in the 


method is to heat the air within the building directly. This can be ac- 
complished in a satisfactory manner only by an indirect or fan system. 
Of these two systems it may be said that if either is used exclusively the 
second method is preferable, since it is the more economical. In the 
first method it is quite evident that if the walls be kept warm radiation 
will not occur toany great extent from the interior of the building, 
and the heating effect will be satisfactory. On the other hand it is 
equally evident that the radiation through the walls caused by heating 
them to a higher temperature occasions a much greater radiation loss 
than would occur if the room temperature had been secured by heating 
the air directly. Since the heat transmitted by wall coils is chiefly 
direct radiation the loss occasioned by the direct transmission of heat 
through the walls with this system is very great and may be as high 
as 25 per cent. or more of the total radiation. 

With the fan system the method of supplying and distributing the 
air in the building is the consideration of chief importance. The usual 
methods of supplying heated air, are, first, where the air is taken en- 
tirely from without doors and is forced directly into the building 
through distributing ducts. This method is generally known as the 
plenum system, and the pressure produced in the building causes a 
continuous exit of air from the building, either through the natural 
openings, as is usually the case in factory and other large buildings, or 
through special vent openings provided for the purpose, as in public 
buildings. 

A second and more common method for shop buildings where forced 
ventilation is not a necessity is to draw the supply of air entirely from 
within the building and again forcing it through the distributing ducts. 
This causes a continuous circulation of the air within the buildiag, and 
when properly applied secures excellent results. 

The first of the aboye methods has the advantage of securing an ex- 
cellent ventilation, and in the instance of foundries this is often de- 
sirable. Another advantage possessed by the plenum system is that it 
produces a continuous outflow of air through all the crevices and open- 
ings in the building, which would otherwise be admitting cold air from 
without to settle along the floor and prevent satisfactory heating. In 
buildings of loose construction this is frequently the only system which 
can be successfully operated. 

The air return system often has an advantage over the plenum 
system, in that all the heat supplied to the air is effective in heating 
the building, but does not possess the advantage of producing a plenum 
in the building. 

Ideal System.—The ideal system is a combination of the plenum and 
return systems and should always be used where possible. In this 
system the great portion of the air is returned to the apparatus, but 
sufficient air is continuously taken from without through a fresh air 
connection to create a plenum within the building and prevent the in- 
ward leakage of the cold air along the floor. In this manner the 
natural leakage is supplied, not by inflow of cold air through the 
crevices around the doors and windows but by air passed through the 
apparatus and heated to an effective degree. This system has been 
found by test to be more economical than air return alone. The proper 
amount of air to be introduced from without is determined by securing 
a point where the noticeable inward flow of air around the doors or 
windows ceases. If the plenum is carried beyond this point there will 
be a loss due to unnecessary heating of the outdoor air. 

Systems of Air Distribution.—There are several systems of distri- 
buting the supply of heated air. A method usual in public and office 
buildings, and sometimes employed in factory buildings, is the vertical 
duct system by which the air is admitted through vertical flues or ducts 
built in the walls at a point about 8 feet above the floor. A method of 
distribution quite similar to this is one where the air is first blown into 
brick ducts placed underneath the floor. From these ducts vertical 
galvanized iron risers are arranged along the walls. 

This system is also frequently very successfully employed in foun- 
dries. Advantages of this system are, first, that there is no overhead 
piping in the way of cranes, etc.; second, that the greater portion of 
the distributing ducts are brick and are not subject to deterioration. 
The third and principal advantage is that the air can be distributed by 
this means where most needed. This system is sometimes somewhat 
modified by placing the outlets close to the floor and blowing down- 
ward directly along the floor. This secures a perfect diffusion of the 
heated air at the floor line and avoids any drafts which would be ob- 
jectionable. 

Another system which has proved very satisfactory is that in which 
a distributed air return duct is employed. This approaches very closely 
in principle to the plenum system used in public buildings, and is a 





fan system by blowing the heated air toward the walls. A second 


combination of both plenum and exhaust systems, In the Philadelphia 
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& Reading shops at Reading, Pa., instead of employing one or two 
large units, seven separate sets of apparatus have been provided, placed 
in small fan houses built at intervals at either side of the building. The 
peculiar feature in this and similar installations is that no distributing 
ducts or piping for the heated air are used; the air being blown directly 
into the building at about 8 or 10 feet above the floor through an outlet 
branching in three directions, and through which the air passes at a 
comparatively high velocity. The distribution is effected entirely by 
return vent ducts, distributed at frequent intervals along the walls, 
opening into large return air tunnels, which are provided on either 
side of the building and serve the additional purpose of affording a 
convenient place for locating steam and water mains, and also electric 
light and power mains. Provision is made for taking a portion of the 
air from without doors to secure a plenum. One great advantage of 
this system is that it removes all cold air leaking into the building at 
the floor line, as well as that produced by the cold down draft next to 
the walls. Further, a perfect distribution is secured in all parts of the 
building, and the cost of installation is reduced to a minimum. 

Excellent results can be secured by the use of overhead piping, pro- 
viding it is not placed at too great a distance above the floor. 


ing pipes a great amount of heat can be transferred with a very small 
amount of material. 


system of air ducts is usually a small portion of the total cost. 
best results are secured with outlets at from 12 to 18 feet. 


columns where they will not interfere with traveling cranes. 


In many instances a system of elaborate distribution is impracticable 
In such cases a centrally located apparatus or dis- 
charge pipe may be used. From this point the air is blown in all direc- 
tions, and a circulation is produced by an exhaust connection to the fan 
inlet. In such instances very effective heating has been secured even 
Perhaps as good 
an example of the successful operation of such a system may be found 
in the Buffalo Forge Company’s installation in the foundry buildings 


or undesirable. 


where it was required to blow the air long distances. 


of the General Electric Company at Schenectady. This foundry 
which is probably one of the largest in the world, is heated in an en 


tirely satisfactory manner with a few large branch outlets. Since the 
plant was installed a large addition has been built on one end of the 
This addition is satisfactorily heated by a branch inlet 
situated at over 200 feet from the further end, which shows how 


building. 


thorough a distribution may be secured by a forced circulation. 








Production of Natural Gas in 1902. 


ee 


The annual report of the United States Geological Survey on the pro- 
duction of natural gas, which has been prepared by F. H. Oliphant, 
shows that the value of this product consumed in the United States in 


1902 was $30,754,957, a value greater than that of any previous year 


At an average price of 15 cents per 1,000 cubic feet, this sum represents 
Assuming that 20,000 cubic 
feet of natural gas be taken as equal to 1 ton of coal, the quantity of 
natural gas consumed in 1902 represents, in round numbers, 10,250,000 

i The value of the coal and wood 
actually displaced is reported as $39,660,563, so that the use of the natural 
gas resulted in an apparent saving to its consumers in 1902 of $8,905,606 
The value of the gas produced and sold in 1902 was $3,688 880 avnatien 
than that of 1901, an increase of over 13 per cent. It may be interesting 
to note also that the value of natural gas in 1902 was 48.3 per cent. of 
the value of the crude petroleum produced in the same year. When the 
value of the coal and other fuel displaced by the natural gas is taken 
into consideration, it amounts to very nearly 56 per cent. of the value 
of the crude petroleum. Natural gas is a finished product, however 
while petroleum is a crude commodity, requiring treatment before it 


a production of 205,033,000,000 cubic feet. 


tons of coal, valued at $3 per ton. 


can be marketed. 
There were 14,349 wells producing natural gas at the close of 1902 


“, 


which number 95 were shut in and not in use, leaving 14,254 wells tb 


were in use. There were 2,722 new productive wells completed during 


The 
chief advantage of the overhead system is the saving in first cost, since 


on account of the high temperature and velocity of air in the distribut- 


The cost of the galvanized iron distributing 
The 
Above this 
height it is preferable to use drop pipes extending downward along the 





ing gas in 1902, and also in the number of industrial establishments 
employing this fuel. 

Decrease in Pressure.—As in 1901 the tendency during 1902 was to- 
ward decreased pressure in the principal fields, although the consump- 
tion materially increased. It is almost inconceivable that even after 
the commercial value of natural gas for heat, light and power came to 
be fully appreciated, reckless and appalling waste should have been 
permitted. It is but 20 years ago that the most important pipe lines 
supplying manufactories of Pittsburg. especially the iron, steel and 
and glass works, were completed. In 1886 the great Findlay field in 
Ohio began to be a prominent factor, and was followed soon after by 
the development of the vast Indiana field. With these remarkable and 
sudden discoveries of such quantities of natural gas that were before 
unknown, the general impression was strengthened that the reservoirs 
of this remarkable fuel were practically inexhaustiblo. Northwestern 
Ohio and Central Indiana vied with Western Pennsylvania in consum- 
ing the greatest quantity of natural gas in the shortest time by almost 
turning night into day. The climax was reached in 1888, when it has 
been estimated that not less than 750,000,000,000 cubic feet of natural 
gas were consumed and wasted. For this immense quantity only 
$22,630,000 was paid. This includes what was received for all the 
natural gas consumed in the United States that year, at an average 
price of 3 cents per 1,000 cubic feet. If sold for only 10 cents per 1,000 
cubic feet, the gas would have yielded $75,000,000. It took the place of 
about 18,000,000 tons of coal. The total value of the petroleum pro- 
duced in the United States that year was only $18,000,000. 

The decline in value and quantity continued until the years 1895 and 
1896, when the value of the product for each of these years was only 
$13,000,000. From this time there has been a general increase in value 
and an increase in quantity. The new production, chiefly from West 
Virginia, has more than made good the decline of the older fields. 
Methods to Prevent Waste.—Recent years have developed greatly im- 
proved joints for large gas mains, in which indiarubber plays an im- 
portant part. Hereby a vast number of leaks are stopped, which have 
in the past been a very serious loss when the larger sizes of screw pipe 
were used. By this plan, also, expansion is provided for. The last 
three or four years have witnessed the construction of nruch longer and 
larger lines than were formerly in general use. The capacity of large 
lines has been demonstrated to be greater than that formerly assigned to 
them by the general formula. 

The introduction of the natural gas meter has been one of the most 
successful saving appliances, and has brought about a reform in the 
economical consumption in the household and elsewhere. This has 
been one of the main factors in showing increased revenue since 1896, 
although there has also been a considerable increase in the quantity 
marketed. Another economical reform, gradually carried out, was in 
the better distribution of the regulators which feed from the higher to 
the lower distributing mains, together with 








, 


the enlargement of 
many of the mains, which caused a lower and more even pres- 
sure throughout the plant. Originally the gas pressure in the wells 
was sufficient to transport large quantities in ordinary sized pipes to 
points of consumption many miles distant. In many instances during 
recent years the gradual falling off of the natural pressure has made it 
necessary to install powerful pumping or compressing machinery, which 
was described in detail in the report for 1900... These pumping plants 
are usually very fine specimens of mechanical engineering, and their 
economical achievements are equal to the best results attained else- 
where. 


> 


By far the most economical-resulis have-been secured by large gas 
engine compressors, in which natural gas is exploded instead of steam 
being used, and in which 9 cubic feet have developed 1- horse power per 
hour, while working up to about 1,000-horse power capacity. Thirty 
cubic feet of gas have been compressed from 0 to 270 pounds pressure to 
the square inch by the consumption of 1 cubic foot of natural gas, 
whereas double that amount of gas is consumed under boilers supplying 
double expansion condenser steam engines to do the same kind of work. 

In recent years there has developed a general extension and enlarge- 
ment of many of the large lines supplying Central Western Pennsyl- 
vania and Northeastern Ohio to the deep and prolific fields of South- 
western Pennsylvania and Western West Virginia, which are now 
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902, 579 wells were dry or unproductive and 1,238 wells were aban- operated in a most economical way, enforced by the dearly learned les- 


doned. At the close of 1901 there were 12,865 producin 
1902 shows a gain of 1,484 productive wells. 


g wells, so that | sons of the reckless exhaustion of the original fields of Pennsylvania, 
1008 she no In 1902 there were laid | Ohio and Indiana. 
3,002 miles of main line of pipe from 2 inches up to 20 inches in di- | 


Natural Gas Engine.—The natural gas engine has been extensively 


ameter. i in line i nee ‘ . a? 
The total miles of main line in use at the close of 1902 were | introduced throughout the gas belt. Its first application was made 


24,850, sufficient to girdle the globe. 


about 10 years ago; when it was used in pumping petroleum wells. 


There was an im i ase i > i , i i i 
portant increase in the number of companiessupply- ' Afterward, ranging from 5 to 500-horse power, it was extensively intro- 
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duced into manufacturing plants. It has successfully demonstrated its 
economy and reliability. It is particularly applicable to the pumping 
of oil wells and to driving pipe line pumps, owing to the Jarge number 
of points that are often widely separated and are difficult to supply with 
other fuel. 

The gas engine has in very many instances replaced the steam engine 
and boiler. In some instances this has been done by removing the 
steam engine entirely, in others by the substitution of a gas cylinder for 
a steam cylinder on the same engine bed. The dispensing with the 
troublesome boiler and the substitution of a much more economical 
engine have placed in the hands of the oil operator a much cheaper 
source of power not subject to the contingencies of the former method, 
with a great saving of labor and material, and also a great saving in 
the quantity of gas consumed. To offset this, however, it must be re- 
membered that the ordinary oil pumping plant is a very extravagant 
combination, so far as economy in the use of steam is concerned. 

Production by States.—The value of the natural gas produced in the 
United States in 1901 and 1902 by States was as follows: California, 
1901, $67,602, 1902, $116,334; Colorado, 1901, $1,800, 1902, $1,900; 
Illinois, 1901, $1,825, 1902, $1,794; Indiana, 1901, $6,954,566, 1902, 
$7,028,494; Indian Territory, 1901, none, 1902, $360; Kansas, 1901, 
$659,173, 1902, $823,304: Kentucky, 1901, $270,871, 1902, $328,681: 
Missouri, 1901, $1,328, 1902, $2,154; New York, 1901, $293,232, 1902, 
$346,791; Ohio, 1901, $2,147,215, 1902, $2,344,988; Pennsylvania, 1901, 
$12,688,161, 1902, $14,324,098; South Dakota, 1901, $7,255, 1902, $7,280; 
Texas, 1901, $18,577, 1902, $14,953: West Virginia, 1901, $3,954,472, 
1902, $5,413,826. Total, 1901, $28,066,077, 1902, $30,754,957. 

The reports for 1902 show a total of 2,116 companies or individuals 
engaged in the production of natural gas, an increase of 571 as compared 
with 1901, Many of these, however, were individuals owning a single 
well, which accounts in part for the large increase. A number of iron, 
steel and glass works in Pennsylvania and a number of glass works in 
Indiana have their own natural gas plants. The industrial establish- 
ments supplied during 1902 numbered 8,094, including 55 iron mills, 96 
steel works, 360 glass works and 7,538 other establishments. The iron 
mills were located as follows: Pennsylvania, 30; Indiana, 12; Ohio, 8; 
West Virginia, 3; Kansas, 1, and Kentucky, 1; while steel mills were 
distributed as follows: Pennsylvania, 69; Indiana, 74 Ohio, 9; West 
Virginia, 8; New York, 1, and Kentucky, 2. In addition to the con- 
sumption by industrial enterprises there were 505,583 domestic consum- 
ers supplied in 1902, and it is asserted that not less than 3,850,000 
individuals are thus supplied with light and fuel. 








{Concluded from Vol. LXXIX., Page 10)1.] 
American Central Electric Station Statistics.—No. IV. 
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What becomes of the current used and sold is an important considera- 
tion, and a large amount of data is given bearing upon this point. As 
to the are light service, the following table is of interest: 


Are Lamps—Private and Municipal Stations, and Percentage each 
Class is of Total : 1902. 
Private Stations. —Municipal Stations 
Kind of Lamp and Character Hiei os eer ae a 








of Service. Total. Number. Cent. Number. Cent, 
pS) ee ae 385,698 334,903 86.8 50,795 13.2 
Commercial or other 
private, total ....... 173,973 168,180 96 7 5,793 3.3 
Onpen.....<.. bangs 42,988 41,622 96.8 1,366 3.2 
oe Speers 130,985 126,558 96 6 4,457 3.4 
Direct current....... 104,176 101,849 97.8 2,327 2.2 
I aw 6 S'S 3 on ie 38,120 36,856 96.7 1,264 3.3 
NS SERRE 66,056 64,993 98.4 1,663 1.6 
Alternating current.. 67,538 64,085 94.9 3,453 5.1 
Ste a lnns nkine 3,733 3,631 97.3 102 2.7 
ONS Sa ET 63,805 60,454 94.7 8,351 5.3 
PE MS eo erase 2,259 2,246 99.4 13 0.6 
ee as in ea 1,135 1,135 100.0 DOL Petree 
Ne Ga 1,124 1,111 98.8 13 1.3 
Panto, toe, ... .4). 0s. 0. 211,725- 166,723 78.7 45,002 21.3 
dae aoe cvs 138,684 108,082 77.9 30,602 22.1- 
Inclosed........... 73,041 58,641 80.3 14,400 19.7 
Direct current....... 154,749 119,520 77.2 35,229 22.8 
i cickihs xinee s 125,298 96,659 77.1 28,639 22.9 
Inclosed,.......... 29,451 22,861 77.6 6,590 22.4 














—Private Stations. 
P 


—Municipal Stations.—, 
er Per 


Kind of Lamp and Character 


of Service. Total. Number. Cent. Number. Cent. 
Alternating current.. 48,063 38,316 79.7 9,747 20.3 
aie aijedices 4,630 2,681 57.9 1,949 42.1 
oe. i ee 43,433 35,635 82.0 7,798 18.0 
PC ORIE i562: 2's 8,913 8,887 99.7 26 0.3 
a 8,756 8,742 99.8 14 860.2 
Inclosed... ....... 157 145 92.4 12 7.6 


In addition to the 385,698 arc lamps shown for central electric sta- 
tions, the street railways operating electric light stations report 33,863 
arc lamps, making the total in the United States 419,561. This does 
not include, of course, a large number operated in isolated plants of all 
kinds, as previously pointed out. The total annual income derived 
from are lighting of every description, with the exception of isolated 
electric plants, is $27,408,708, giving au average of $65.33 per lamp, re- 
gardless of the daily hours of burning. 

Of the total number of lamps reported for central electric: stations, 
334,903, or 86.8 per cent., are in use by stations operated under private 
ownership and 50,795, or 13.2 per cent., by stations under municipal 
control; 173,973, or 45.1 per cent., are engaged in commercial or other 
private lighting, and 211,725, or 54.9 per cent., in lighting streets, 
parks and public buildings; 181,672, or 47.1 per cent., are of the open 
variety, and 204,026, or 52.9 per cent., are of the inclosed. There are 
258,925 lamps, or 67.1 per cent. of the total, operated by the application 
of direct current, and 115,601, or 30 per cent., by alternating current. 

With regard to the lamps classified as ‘‘ all other” this should be un- 
derstood as referring to lamps which are not, strictly speaking, in the 
are lighting category on private or public circuits, There are, through- 
out the country, a great many focusing and small projector lamps 
which are not known as arc lights, although the current is made to 
produce light by passing between two carbon points. These lamps are 
used in theaters, for stage projection purposes, in photographic studios, 
engraving shops, and daily newspaper offices for the quick production 
of photographs, engravings, etc. To add such are lamps to the class 
devoted strictly to purposes of lighting buildings and streets would be 
misleading, and, therefore, the attempt has been made to segregate 
them as far as possible, although it will be understood, of course, that 
these are operated on the ordinary central station circuit. 

Of the 334,903 arc lamps reported by stations operated under private 
ownership, 168,180, or 50.2 per cent., are used in commercial or other 
private lighting, furnishing an income of $8,220,154, or $48.88 per 
lamp; and 166,723, or 49.8 per cent., are used in public lighting, fur- 
nishing an income of $13,871,646, or $83.20 per lamp. Of the 50,795 
lamps reported by municipal stations, 5,793, or 11.4 per cent., are used 
in private lighting, furnishing an income of $240,166, or $41.46 per 
lamp; and 45,002, or 88.6 per cent., are used in public lighting, with an 
estimated income of $3,149,079, or $69.98 per lamp. The income of 
municipal stations from public lighting is estimated for each station at 
the commercial rates prevailing in the community, The number of 
lamps, however, is not the number actually performing service at any 
one time, but only the number in position to render service, and, there- 
fore, to earn an income. Including the lamps operated from stations 
controlled by electric railway companies, there are 195,122 of the open 
variety and 224,439 of the inclosed. 

The general introduction of meters and the application of meter rates 
to the sale of electric current have made it unnecessary, and even im- 
possible, to keep.a record of the number of incandescent lamps in ser- 
vice, and in the majority of cases the numbers reported are estimates; 
but, while the totals are not the result of an actual count, they may be 
accepted as a close approximation of the actual number of lamps wired 
and ready for use at the end of the year covered by this report. The 
table herewith summarizes the totals for the United States and shows 
the proportion in private and municipal stations. 


Incandescent Lamps—Private and Municipal Stations, and Percent- 
age each Class is of Total: 1902. 


—Private Stations.— Municipal Stations,—. 
Per 





Kind of Lamp and Char- ze Per 
acter of Service. Total. Number. Cent. Number. Cent. 
Aggregate........ 18,194,044 16,616,593 91.3 1,577,451 8.7 
Commercial or re 
other private, total. 17,738,384 16,243,853 91.6 1,494,531 8.4 
16-candle power. 15, 261,067 13,890, 281 91.0 1,370,786 9.0 
32-candlepower. 514,679 484, 246 94.1 30,433 5.9 
All other candle 
power.....-.+ 1,962,638 1,869,326 95.2 93,312 4.8 
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—Private Stations. ,—Municipal Stations.— | 

Kind of Lamp and Char- Per Per | 

acter of Service. Total. Number. Cent. Number. Cent. | 

Public, total...... 455,660 372,740 81.8 82,920 18.2 

16-candlepower. 296,776 235,842 79.5 60,934 20.5] 
32-candlepower. 59,988 47,063 78.5 12,925 21.5 

All other candle 

power...... : 98,896 89.835 90.8 9,061 9.2 


There are 16,616,598 incandescent lamps of all varieties reported for 

*tons operated under private ownership. Of this number, 16,243,853, 
or 47.8 per cent., are used for commercial or other private lighting, and 
372,740, or 2.2 per cent. for public lighting. Of the 1,577,451 lamps re- 
ported for municipal stations, 1,494,531, or 94.7 per cent., are used for 
commercial or other private lighting, and 82,920, or 5.3 per cent., for 
lighting streets, parks and other public places. 

The total number of ‘‘ail other candle power” incandescent lamps, 
2,061,534 is composed of small lamps of from 4 to 8-candle power, used 
for advertising and decorative purposes, and of a comparatively small 
number of lamps of high candle power, such as 50-candle power. It is 
estimated that the equivalen t in 16-candle power lamps would be about 
half the number, or 1,030,767. Doubling the number of 32-candle power 
lamps in order to reduce them to a 16-candle power basis and including 
the incandescent lamps reported by electric railway companies, we have 
an aggregate equivalen t of 19,171,544 as the number of 16-candle power 
incandescent lamps wired and ready for use in the United States so far 
as central stations are conc erned. The annual income from these lamps 
is reported as $48,222,108, or $2.52 per lamp. Reducing to a 16-candle 
power basis the incandescent lamps reported for central electric stations, 
we have an equivalent of 17,737,944 lamps, of which 16,168, 321, or 91.2 
per cent., are operated by private stations, and 1,569,623, or 8.8 per 
cent., by municipal stations. Of the total number of lamps for both 
classes of stations, 17,271,744, or 97.4 per cent., are used in commercia 
or other private lighting, and 466,200, or 2.6 per cent., in public lighting 

The following statement shows the number of arc and incandescen; 
lamps reported by private and municipal stations as used for commercial 
or other private and public service, and also the total annual income 
from each variety of lamp, with the average income per lamp: 


Number of Lamps in Service, Total Income, and Average Income per 





Lamp. 
- Arc Lamps——— — — Incandescent Lamps—— 
Commercial Commercial 
or other Pri- Public or other Pri- Public 
Items. vate Service Se. vice. vate Service. Service. 
Private stations— 
Number of lamps.... 168,180 166,723 16,243,853 372,740 
Total income........ $8,220,154 $13,871,646 $39,039,557 $2,257,927 
Ave. income per lamp $48.88 $83.20 $2.40 $6.06 
Municipal stations— 
Number of lamps.... 5,793 45,002 1,494,531 82,920 
Total income........ $240,166 $3,149,079 | $2,868,296 *$491,322 
Ave. income per lamp $41.46 $69.98 $1.92 $5.93 


*Estimated value if paid for at prevailing rates. 


There are 99,102 stationary power motors of all kinds, with a capacity 
of 619,283-horse power, reported as being in operation by private sta- 
tions, and 1,962, with a capacity of 5,403-horse power in operation by 
municipal stations, making an aggregate of 101,664 stationary motors, 
with a capacity of 624,686-horse power. No inclusion is made, however, 
of fan motors, nor of the 2,370 railway motor cars served. 


As to the circuits employed in the industry, the following figures are 
reported : 


Miles of Electric Line Construction—Private and Municipal Stations 
and Percentage each Class is of Total: 1902. 


‘ Municipal 
‘alt ee Emcst, sMumicll «Private tious 
Total: 
Mains. . .107,263.63 93,352.95 13,910.68 87.0 13.0 
Feeders . 17,880.51 16,452.28 1,428.23 92.0 8.0 
Underground— gas sips 
Mains... 5,847.71 5,408.55 439.16 92.5 7.5 
Feeders. 2,276.55 2,262.02 14.53 99.4 0.6 
Overhead—* 
Mains. . .101,383.76 87,913.13 13,470.63 86.7 13.3 
Feeders . 15,592.59 14,181.75 1,410.84 91.0 9.0 
Submarine— e 
Mains... 32.16 31.27 0.89 97.2 2.8 
Feeders . 11.37 8.51 2.86 74.8 25.2 


*Includes 79.50 miles of mains and 121,25 miles of feeders for electric railway service 


| 





ow 2¢d by lighting comya ry. 


There are 125,144.14 miles of main and feeder wires reported for both 


private and municipal stations. Of this total, 109,805.23 miles, or 87.7 
per cent., are reported by private stations and 15,338.91 miles, or 12.3 
per cent., by municipal stations. The mains and feeders for under- 
ground circuits measure 8,124.26 miles, or 6.5 per cent. of the total, and 
the overhead circuits 116,976.35 miles, or 93.5 per cent. Comparatively 
few stations have a record of the actual length of the wires strung and 
ready for service, but the amounts reported are careful estimates pre- 
pared by, or under the direction of, the management of each station 

In several instances it has been found that eiectric light stations supply 
current to electric railway companies, and that, in the majority of such 
cases, the railway companies own the main and feeder wires over which 
this current is supplied. There are, however, 199.75 miles of mains and 
feeders for electric railway service owned by the central stations. These 
quantities are included in the statistics presented. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


——— a ———_ 


A SPECIAL meeting of the shareholders in the Isbell-Porter Company 
was held the 18th ult., and the following Directors were chosen: Charles 
W. lsbell, Chairman; A. F. Wehner, J. S. De Hart, Jr., R. K. Wehner 
and Brainard Avery. This completes the reorganization of the Com- 
pany as outlined in our issue for October 19th last. The business of 
the Company will be under the direct management of the following 
corps of engineers: J. S. De Hart, Jr., M.E., President; A. F. Wehner, 
Ph.B., Secretary and Superintendent; R. K. Wehner, Ph.B., Treas- 
urer; 8S. F. Hay, Chief Draughtsman; G. P. Richardson, M.E., En- 
gineer of Construction; and J. A. Williamson, M.E., Assistant Super- 
intendent. 





SUPERINTENDENT N. O. GouLpine, of the Natick (Mass.) Gas 
Light Company, is meeting with great success ‘in the placing of gas arc 
lamps in competition with the Edison Electric Illuminating Company, 
of Boston, which concern supplies electric service for all sorts in Na- 
tick. In fact, the electricians are now giving a service for the 24 hours, 
and are making lamp renewals without charge. 





AT the annual meeting of the Rochester (N. H.) Gas Light Company 
the Directors elected were: A.W. Hayes, Samuel B. Felks, P. H. Har- 
tigan, J. B. Stephens and S. D. Wentworth. 





A CORRESPONDENT forwards the following under date of December 
26th, from Windsor, Can.: ‘‘ The case against the Windsor Gas Com- 
pany, recently tried in the Police Court, resulted in a sorry fizzle in so 
far as the prosecution was concerned. Mr. A. F. Nash, the Dominion 
Government-Inspector of Gas and Meters, is undoubtedly a good gas 
man, but as a prosecuting attorney he isa dismal failure. Perhaps the 
fault was not all the Inspector’s, although from the first it was evident 
that he had no case against the Company. The prosecution was made 
under the sections of the Inland Revenue Act. The Act, which has 
been in effect for a number of years, is as valueless a minute as many 
other of the Government’s red tape measures. No standard either of 
regularity or pressure is stated in the Act, and as Mr. Rodd, the Com- 
pany’s counsel stated, the Magistrate, like Frank Sullivan of Gamey 
fame, was asked by the Inspector to pursue a phantom. Inspector Nash 
was formerly Manager of the Windsor Gas Company and now covers a 
district reaching from this city to Woodstock. He has had many years 
experience in the business. His contention, was that the Company 
should provide a light of sufficient brilliancy and to this end made his 
test at the flame instead of at the meter. The Company contends that 
it is not responsible for the light in so long as it produces the pressure 
at the meter that is considered reasonable, and the lights might be im- 
perfect in the consumer's failure to have clean and properly protected 
pipes. Inspector Nash claimed that this was a test case to indicate 
whether or not the Act was sufficiently clear to be in the interests of 
the public and expressed his intention of sending the Magistrate’s ruling 
to the Department. The question one would naturally ask is why he 
didn’t make his test case elsewhere than in Windsor where he was for- 
merly Manager and where his action might be misunderstood and 
where his prosecution of the Company might cause a suspicion tnat he 
had a personal motive of jealousy at the Company's success or other- 
wise in making his charge. He admitted that his object was to have 
the matter ventilated. Magistrate Bartlett wanted him to admit that 
the Company was doing very well by the public in the quality of gas 
supplied as was his own opinion, but the Inspector was silent. Mr. 


Baxter for the Company presented a circular card on which is auto- 














Jan. 4, 1904 American Gas 


f 


Light Dourual. 3 








matically registered the pressure at various hours and which absolutely 
contradicted the Inspector’s deductions. Contrary to the oft-repeated 
proverb, one or other of those sets of figures lied. After some further 
discussion the Court ruled that there was no cause for censure.” 





THE Newton and Flushing (N. Y.) Gas Company has declared a 
dividend of 3 per cent. on its preferred stock and one of 1 per cent. on 
the common shares, both payable February Ist. 





THE certificate of incorporation of the Hartford (Conn.) Gas Securi- 
ties Company, which concern proposes to operate the Hartford City 
(Conn.) Gas Light Company, which was recently filed with the Secre- 
tary of State, provides as follows: 


‘* We, the subscribers, certify that we do hereby associate ourselves 
as a body corporate and politic under the statute laws of the State of 
Connecticut, and we further certify: 

** First.—That the name of the corporation is the Hartford Gas Se- 
curities Company. 

** Second.—That said corporation is to be located in the town of 
Hartford in the State of Connecticut. 

‘* Third.—That the nature of the business to be transacted and the 
purposes to be promoted or carried out by said corporation are as 
follows: 

‘To purchase or otherwise acquire any or all of the shares of the 
capital stock of the Hartford City Gas Light Company, a corporation 
duly incorporated under a resolution of the General Assembly of the 
State of Connecticut, and located inthe town of Hartford; to own, 
hold, manage and control said shares; and to exercise and enjoy any or 
all of the rights, privileges and benefits of full ownership of said shares. 

‘In addition to the foregoing, to have and enjoy such powers, and 
such powers only, as are reasonably necessary and incidental to its 
operation as a holding corporation, and nothing herein is to be con- 
structed as authorizing the transaction of the bnsiness of a Gas Com- 
pany. 

‘* Fourth.—That the amount of the capital stock of said corporation 
hereby authorized is $1,500,000, divided into 60,000 shares of the par 
value of $25 each, which stock shall be divided into classes as follows: 

‘*1. Common stock consisting of 30,000 shares. 

‘2. Preferred stock consisting of 30,000 shares, the holders of which 
preferred stock shall be entitled to receive out of the net profits a semi- 
annual cumulative dividend of 4 per centum, payable on the first days 
of January and July in each year, beginning on July 1, 1904, which 
dividends shall be payable before any dividend shall be set apart or 
paid on the common stock; and for the purpose of determining such 
preference as against the holders of common stock any and all pay- 
ments-on account of the guarantee by any corporation which may 
hereafter guarantee the payment of such dividends shall be deemed to 
be payment of or on account of such dividends. The holders of said 
preferred stock shall, in case of liquidation or dissolution of the corpc- 
ration, be entitled to be preferred as to the franchise and eutire assets 
of said corporation and to the full value of said franchise and assets. 

‘* Fifth.—That said corporation will commence business with a capi- 
tal stock of $50,000. 

‘* Sixth.—That the duration of said corporation is unlimited unless 
the holders of the outstanding preferred stock by a two-thirds vote of 
such preferred stock shall vote to wind up and dissolve the same, either 
or both, in accordance with the right hereinafter conferred upon such 
holders of the preferred stock, in which event the duration of said cor- 
poration shall be limited accordingly. 

** Seventh.—That each share of stock, whether preferred or common, 
shall entitle the holder of record thereof to one vote; except that if this 
corporation shall fail to pay in full any semi-annual dividend of 4 per 
centum on its preferred stock, and further if such corporation as shall 
hereafter guarantee such payment shall fail to pay to the holders of 
record of such preferred stock or to this corporation in their behalf a 
sum equal to the amount of the deficiency, and if such default on the 
part of this corporation and sucb guarantor shall continue for 60 days, 
then and in that event this corporation may be wound upand dissolved, 
either or both, upon a two-thirds vote of the preferred stock issued and 
outstanding. sut nothing herein contained shall be construed as 
preventing the dissolution of this corporation in accordance with the 
laws of the State of Connecticut, but the provisions hereof shall be 
deemed to be in addition thereto. 

‘* Kighth.—That no shares of the capital stock of this corporation 
shall ever be issued, except for shares of the capital stock of the Hart- 
ford City Gas Light Company, and such issue shall be only at the rate 
of one share of the preferred stock and one share of the common stock 


of this corporation for one share of the capital stock of said the Hart- 
ford City Gas Light Company, and not otherwise. 

** Ninth.—That this corporation shall not by its voluntary act incur 
any indebtedness of any kind whatsoever, actual or contingent, except 
for or on account of the expenses properly incident to its opération as a 
holding company. 

‘** Tenth.—That this corporation shall not sell, pledge or otherwise 
dispose of any of the shares of said the Hartford City Gas Light Com- 
pany and shall not assign or transfer such shares or any of them, either 
absolutely or as collateral, except upon the dissolution or winding up 
of this corporation or except upon a two-thirds vote of all the out- 
standing stock of each class at a meeting duly called and held for such 
purpose. 

‘* Eleventh.—That the power of this corporation as a holder of shares 
of the stock of the Hartford City Gas Light Company to vote shall not 
be exercised upon any proposition to increase the capital stock of said 
the Hartford City Gas Light Company, except upon a two-thirds vote 
of all the outstanding shares of each class, at a meeting duly warned 
and held for such purpose. 

‘** Twelfth.—That no amendment, change or alteration in this certi- 
fieate of incorporation shall be made unless approved by a vote of two- 
thirds of all the outstanding stock of each class at a meeting of the 
stockholders duly called to consider such amendment, change or alter- 
ation, anything in the present or future statutory law notwithstanding.” 





Mr. E. H. Yorks, writing to us from Portland, Me., of recent date, 
says: To the Editors AMERICAN Gas LIGHT JOURNAL: The writer has 
devised a consumers’ record system which he thinks has so much merit 
that he feels that some of the fraternity may be glad te get the sugges- 
tions. While some large Companies may have a similar system, in- 
quiries of some of these failed to show such a system, hence the writer 
believes that it will be new to most managers. The system starts with 
a library or reference card for each meter, printed and ruled as below: 

Record of Meter. No 








Maker’s Number................ po) Se aa ene ae 

WN eda tincits Se ee Date. bought: ............. 
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Sent Out. | Brought In. | Date Tested.| Test. Date Repaired |Repairs Made.) By. 
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The number on the top line front is for the company’s number, which 
is stamped on a brass plate attached to the meter. The advantages 
which follow the use of this system are as follows: It prevents meters 
being lost; it gives the age of the meter; it tells how long the meter has 
been in use; it furnishes a quick and ready means of getting all desir- 
able information regarding any meter instantly; it shows when the 
meter was repaired. what the repairs were, and by whom. From the 
data which it supplies many valuable deductions may be made, which 
will readily suggest themselves; and not the least of its merits is that a 
list can be readily prepared at any time of all meters in use which 
should be brought in and tested. 


TuE report of the Buffalo (N. Y.) Gas Company for the year ended 
September 30th last, recently published, showed net profits for 1903 of 
$341,212, as against $339,137 in 1902. The interest on bonds amounted 
to $290,250, leaving the surplus for 1903 $50,962, as against $48,887 in 
1902. During the year the sales of gas increased 3.55 per cent. while 
-the number of meters in use increased 3.85. A net gain of 783 gas 
cooking stoves and other fuel appliances used was made. During the 
year $30,165.80 was spent for extension of the plant of the Company. 
It is stated that a more favorable result would have been obtained had 
it not been for the increased cost of coal and oil. 





WE understand that an agfeement has been reached by the authori- 
ties of Jeffersonville, Ind., and the United Gas and Electric Company 
under which the latter will charge not to exceed $1 per 1,000 cubic feet 
for gas, and will maintain 110 arc lamps on public account in consider- 
ation of an annual payment of $60 each. The franchiSe is to run for 
50 years, 





(Continued on page 14.) 
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WE understand that a controlling interest 
in the Stoughton (Mass.) Gas and Electric 
Light Company has passed into the hands of 
Messrs. George A. Fernald & Company, of 
Boston. Mr. Caleb Swan has retired from the 
management of the concern. 








Mr. A. G. Bricas, formerly of Alameda, 
Cal., has been appointed Superintendent of the 
Merced Falls (Cal.) Gas and Electric Company. 


Sparta (Wis.) proposes to have a gas plant, 
and is about ready to invite proposals on such 
account. 





A CORRESPONDENT forwards the following 
from Quincy, Ills., under date of December 
23d: ‘‘ Another change was made yesterday 
morning in the management of the Quincy 
Gas and Electric Company, when the business 
of the office, which has been in charge of 
Thomas F. Clohesey was turned over to C. H. 
Graf, of Detroit, Mich. Mr. Graf will remain 
only temporarily, or until his permanent suc- 
cessor has been chosen, which it is expected 
will be about January 1. The change in the 
local office was brought about by the trans- 
fer of a controlling interest of stock in the 
Company from J. T. Lynn, of Detroit, Mich., 
to the Maine syndicate which formerly held 
this interest in the local plant. The change re- 
sulted after a conference of about 3 hours, in 
which were represented Mr. Lynn’s interest in 
person, and the Maine syndicate by George 
Macomber, and ex-Governor J. F. Hill, of 
Augusta, Me.; Mr. Wallace, of Rochester, 


N. Y., and William B. McKinley, of Cham- 
paign, Ills., the Western General Manager of ak. ub. tee 
the Maine syndicate. The officers of the Com- 


pany remain just as they formerly existed, 


George E. Macomber, of Augusta, Me., Sec- 
retary-Treasurer. The transfer of stock by 
which the management of the local plant came 
under the direction of Mr. Lynn, was made 
last April when the local office was placed in 
charge of J. C. Sloan, of Port Huron, Mich. 
On September 1, he was succeeded by Thomas 
F. Clohesey, who has since been in charge 
of the lighting and steam heating plants. The 
plant and system of the Quincy Horse Railway 
and Carrying Company, is owned by the same 
syndicate now in possession of the plant of 
the Quincy Gasand Electric Company. There 
was no change in ownership of the proper- 
ties last April, except that the management of 
the lighting plant was merely divorced from 
the other. The change effected yesterday prac- 
tically resumes the former condition.” 





The Market for Gas Securities. 
<j >—_—_. 

There was much animation in the city gas 
share market this week, and values were more 
than maintained in Consolidated until the close 
of the week, when a shrinkage of about 3 points 
in it from the high record was made. The 
closing to-day (Thursday) was at 194}. There 
was a good demand for city gas bonds. On 
Tuesday a sale of 50 shares of Mutual was re- 
ported, the price paid being 290. It was knocked 
down on a single bid. 

Brooklyn Union Gas sold up to 218 anda 
fraction, and then sagged off three points. At 
the meeting of last Wednesday the sharehold- 
ers ratified the proposition of the Directors for 
an increase in the Company’s indebtedness, the 
details of which have heretofore been given in 
the JOURNAL. The gain in output of the 
Brooklyn Union concern is surprising even the 
ideas of its managers. Peoples, of Chicago, is 
steady, and no change is reported in Baltimore 
Consolidated. The general market for gas 
bonds is. active, and most of the transactions 
have been made in the staple issues at about 
record prices. United Gas Improvement Com- 
pany’s shares are on the strong list, as they 
undoubtedly should be. 





Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Waut Srezet, New Yorx Orry. 
JANUARY 4, 
gy” All communications will receive particular atten- 


tion. 
, shenowias quotations are based on the par value 


of $100 per 


N. ¥. City Companies. Capital. Par. Bid. Asked. 
Consolidated ........-.0s008 $73,177,000 100 19314 194% 
Central Union, Bonds, 5's. . 3,000,000 1,000 104 106 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 a 

* ist Con.5’s....... 2,300,000 1,000 118 120 
Metropolitan....... .....+-. 658,000 - 108 12 
Spiel... <ostess escccecseee 8,500,000 100 260 300 
Municipal Bonds.. — 750,000 
New Amsterdam Gas Co. . 

Bonds, 5°S .....sseee08 - 11,000,000 1,000 103 105 
Northern Union, Bonds, Ss. 1,250,000 1,000 105 10% 
New York and East River 

Bonds 1st 6'8........00 3,500,000 1,000 102 106 

* 1st Con. 5’s....... 1,500,000 se 109 111 
Standard...... eovece soeseeee 5,000,000 100 135 140 


5,000,000 100 155 170 
1,500,000 1,000 116 117 
299.650 500 1380 


Bonds, ist Mortgage, Ss 
Yonkers ..rccesesecvcccscees 





Manchester Haynes being the President, and 


Out-of-Town Compantes. 
Brooklyn Union ...........+ 15,000,000 100 215 a 
“ * Bonds(5's) 15 000,000 1,000 1183 115 
Bay State. .......seseees-- 50,000,000 50 \% 3/16 
“ Income Bonds..... 2,000,000 1,000 - 75 
Binghamton Gas Works... . 450,000 100 28 30 
- lst Mtg.5’s........ 509,000 1,000 93 96 
Boston United Gas Co.— 
ist Series 8. F. Trust.... 7,000,000 1,000 82 85 
3,000,000 1,000 47% 50 
Suits City Gas Co. . 5,500,000 100 614 8 
= Bonds, 5's 5,250,000 1,000 73 76 
Capital, Sacramento. .... _— 500,000 50 85 
Bonds (6's)............. 150,000 1,000 


Chicago Gas Co. Guaran- 


teed Gold Bonds........ 7,650,000 1,000 104 10434 
Cincinnati Gas & Elec. Co.. 29,500,000 100 97% «8 
Columbus (O.) Gas Co., ist 

Mortgage Bonds......... - 1,500,000 1,000 101 101% 
Columbus (O.) Gas Lt. & 
Heating Co....csccsess-s- 1,682,750 100 8834 89% 

Preferred.......sss00--. 4,026,500 100 07% 109 
Consumers, Jersey City 

Bonds ....cccccessccccsces 600,090 1,000 100 102 
Consumers, Toronto..... ess 1,700,000 50 218 226 
Consolidated, Baltimore.... 11,000,000 106 o 5946 

Mortgage, 6’8........... 3,600,000 pe — 118 

Chesapeake, ist 6°s. 1,000,000 + 

Equitable, ist 6’s....... 910,000 ¥ aie - 

Consolidated, ist 5°s.... 1,490 000 “a mn 112 


Consolidated Gas Co. of N.J. 
“ Con. Mtg. 5’s...... 
Consolidated G. & E. Co.'s. 


1,000,000 100 15 17 
1,000 86 90 


Little Falls, N.Y.......00. 90,000 100 om 100 
a ee coos 75,000 és ~~ 100 
Detroit City Gas Co........ 4,#25,500 50 a 50 
* Prior Lien 5’s....... 5,608,000 1,000 99% 100 
Detroit Gas Co., 5’s.... .... 381,000 1,000 75 75% 
a | 6 16,000 100 984 100 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 1,000 ie 101 
Essex and Hudson Gas Co. 6,500,000 = 89 40 
Fort Wayne ........s06. sees 2,000,000 me 

“ eer 2,000,000 55 
Grand Rapids Gas Lt. Co. 

Let Mtg.5°S........seceeees 1,225,000 1,000 104% 105 
Hartford.......0ssseees sees 750,000 25 245 265 
Hudson County Gas Co., of 

New Jersey.......++. sees 10,500,000 - 25 = 

“ Bonds, 5’s...... 10,500,000 — 
Indianapolis...... .... evestse 2,000,000 ~ 5v 65 
* Bonds, 6’s....... 2,650,000 oie 108% 106% 
Jackson Gas Co....csceeees 250,000 50 78 75 
“ ist Mtg.5’s...... oe 290,000 1,000 101 102% 
Kansas City Gas Light Co., 
of Missouri............... 5,000,000 100 “ 36 
Bonds, 18t 5'S...c.cccceee 8,822,000 1,000 102 104 


Laclede, St. Louis .......... 10,000,000 100 79 90 


Proferred......... ssse0+ 2,600,000 100 et 101 
Bonds........ op weed ee» 10,000,000 1,000 100% 110 
Lafayette Gas Co., Ind..... 1,000,000 100 Rs 60 
Bonds ....0000 cessveee +» 1,000,006 1,000 60 65 
Louisville. .......+0. eseeees 2,570,000 50 0 «61386—Ss«140 
Madison Gas & Elec. Co. 
+ 1st Mtg. 6°s....606.6 350,000 1,000  1073%g 108% 
.c 6 per cent. scrip, 
due WTB. ccccccce 100,000 25 85 87 
Montreal, Canada ...... cose 2,000,000 100 218 184% 
Nashville Gas Lt. Co........ 1,000,000 100 110 sn 
Newark, N. J.,Con.Gas Co. 6,000,000 ‘es 36 58 
Bonds, 6'S .....ssee-8 vee 4,600,000 ee 105 10554 
New Haven.......... Yseeeees 1,000,000 25 250 re 
Peoples G. L. & Coke Co., of 
ChICAZO...0..0seee0e sees 25,000,000 100 98 9844 


Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 20,100,000 1,000 we 

2d » +--+. 2,500,000 1,000 104 
Rochester Gas & Elec. Co.. 2,150,000 50 88 
Preferred.......cssseee+ 2,150,000 500s «i118 _ 
Consolidated 5°s........ 2,000,000 be 87% 90 
San Francisco, Cal. ........ 15,800,000 100 67 744 
St. Joseph Gas Co. 
6 1st Mtg. 5°S...000. 
St. Paul Gas Light Co...... 


751,000 1,000 92 
1,600,000 100 45 47 


ist Mortgage 6’s........ 650,000 1,000 113 116 
Extension, 6°s........... 600,000 1,000 112%, 115 
General Mortgage, 5’s.. 2,465,000 1,000 92 93 
Syracuse, N. Y............. 1,975,000 100 46 48 
Bonds......... sceseseess 2,047,000° 1,000 O44 96 
Washington, D.C .......... 2,600,000 20 280 7% 
First mortgage 6’s...... 600,000 des 
Western, Milwaukee........ 4,000,000 . ee 
Wilmington, Del..... ...... 600.000 50 4862 
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Economical Gas Apparatus Construct’n Co.,Toronto,Ont, 24 
Kerr Murray Mfg. Co., Fort Wayne, Ind..............005 32 
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CONVEYORS. 
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CHARGING BARROWS & COAL WAGONS. 


Kerr Murray Mfg. Co., Fort Wayne, Ind...........sese0 32 
Dense BE: Cos Ge Gs circvé oscccdadesévscccececes 35 
GAS ENRICHERS. 

Standard Oil Co., New York City..........ceceeseees eee. 1081 
Sun Company, Pittsburg, Pa......... eeéuescouseoscces coco OF 
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COKE CRUSHERS. 
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STEAM BLOWER FOR BURNING BREEZE. 

The Connersville Blower Company, Connersville, Ind... 37 

ECONOMIZERS. 

Green Fuel Economizer Co., Matteawan, N.Y........... 22 

GAS GAUGES. 

The Bristol Co., Waterbury, ConD....... ....cccccssess 22 

GAS GOVERNORS. 

Connelly lron Sponge and Governor Co., NewYork City1(23 

Isbell-Porter Co., New York City......cesscsscccsecsesess 34 

R. D. Wood & Co., Philadelphia, P@......sccccsseseseess 34 
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Baltimore Retort and Firebrick Co., Baltimore, Md...... 2 
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Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 18 
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Adam Weber Sons, New York City.............. eovcccee WO 
Bartlett, Hayward & Co., Baltimore, Md........ $06 d006e0e 33 
Fred. Bredel Co., Milwaukee, Wis..........++000+... coos WO 
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Missouri Firebrick Co., St. Louis, Mo. ........ccccescesee 2B 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 18 

SELF-SEALING MOUTHPIECE DOORS, 
Continental Iron Works, Brooklyn, N.Y. ................ 34 


Isbell-Porter Co., New York City............. ceeeesecsces od 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... e 32 
Logan Iron Works, Brooklyn, N.Y......ccesssenercscees 36 
R. D. Wood & Co., Philadelphia, Pa..............0. oes 34 
Stacey Mfg. Co., Cimcinmat, 0. ....cccccccccsccccccoccccce 45 
The Gas Machinery Co., Cleveland, O............. scsese 19 
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CHIMNEY CONSTRUCTION. 
Adam Weber Sons, New York City....... 


INCANDESCENT GAS LAMPS, 
Ball Check Light Co., New York City.........secse0..... 18 
D. M. Steward Mfg. Co., Chattanooga, Tenn............. 20 
General Gas Light Co., Kalamazoo, Mich................ 19 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn... 
STREET LAMPS, 
Thea. FT. Was Mimee, HAW SOC Cie occ éccdoccccvce éccede 
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DIVIDEND NOTICE. 


OFFICE OF THE UNITED GAS IMPROVEMENT CO., } 
. W. CoRNER BROAD AND ARCH STs., 
PHILADELPHIA, Pa., Dec. 9, 1903. j 

The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable Jan. 15th, 
1904, to stockholders of record at the close of business, Dec. 
31, 1903. Checks will be mailed. 
1488-5 LEWIS LILLIE, Treasurer. 


POSITION WANTED. 
GAS ENGINEER, 


Energetic and fully acquainted with modern systems of 
making coal gas, horizontal as well as inclined, is open for 
engagement. Can,construct, build and operate works, with 
guarantee of highest and best results. Address, 


1490-3 ** PROGRESS,” care this Journal. 


SITUATION WANTED 


As Manager or Superintendent of 
a Water Gas Plant, 

By a man 44 years old. Has made good showing in develop- 

ing new business. Is at present with plant putting out 

350,000,000 yearly. Address, ** A. B., 

1484-tf Care this Journal. 


Position Wanted 


AS ASSISTANT SUPERINTENDENT 
OR FOREMAN, 

By a man 29 years of age; college graduate; thoroughly 
familiar with manufacturing coal and water gas: construc- 
tion of benches and apparatus. At present employed in a 
coal and water gas pliant, having an annual output of 
1,‘ 00,(00,000 cubic feet. First-class references. Address, 
149 1-1 * PROGRESSIVE,” care this Journal, 


Position Wanted. 


Experienced Man Wants Position as 
Manager or Superintendent 

ot Coal Gas Property. 
Single man, 30 years of age, with 10 years’ experience and 


first-class references. Address, “* COAL GAS,’ 
1489-tf Care this Journal. 


—— aa 
Wanted Position. 
Having disposed of my interest in the works 
I am now managing, would like a position 
with some gas and electric light company as 
manager. Have never made a failure of any 


works I have managed. 
1490-tf Address, ** W. T.,’’ care this Journal. 


CORRESPONDENCE WANTED © 


With Gas Company Desiring the Services of a Practical Gas 
Man and Business Man, 
To take full charge of business, or superintendent of manu- 
facturiog, distribution and soliciting for new business. Pre- 
fers town where business needs working up through the 
proper pushing of gas arcs, gas stoves and other gas appli- 
ances. Will be open for an engagement Jan. 1. First-class 
references as to ability, character and responsibility ‘ 
1489-3 Address, * E. D. J.,” care this Journal. 


FOREMAN WANTED 


For Coal Gas Works in Canadian Town 


Of 10,000 inhabitants, operating four benches of 6's, 
half-depth regenerative type. Must be thoroughly 
competent to get best results from benches and be 
capable of handling men. 


1489-5 Address, ‘* BOX 239,” care this Journal. 



























































WANTED, 


A High-Class, Experienced Gas Stove Salesman, 


Who has an acquaintance with the purchas- 
ing agents of gas companies. 


Address, RATHBONE, SARD & CO.. 
1490-2 Albany, N. Y. 


NOTICE. 


I would like to get in communication with 
parties who have 
GAS PROPERTIES 




















Lindsay & Co., Chicago, Ills,...............ceseccoeeeses. i17|tosell. Am in position to pay cash. Address, 

Welsbach Company, Gloucester, N. J................... 26 1490-4 “ BUYER,” care this Journal. 
BURNERS, — 

D. M. Steward Mfg. Co., Chattanooga, Tenn.......... 20 

Wm. M. Crane Co., New York City.. ........ eccccccce 21 SOR SALE. 


——<— 
wees... 9 |} One Set of Lowe System Water Gas 


pparatus. 
Second-hand. For details orite to the 
DOVER GAS LIGHT COMPANY, 








Safety Gas Main Stopper Co., His Be CaP nccsoessenbesenes 24 


(Continued on page 16.) 


1485-tf DOVER, DEL. 
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Connelly Iron Sponge and Governor Co., New York City 1(23 | Royal E. Burnham, Washington, D. C..... 5 Sa 20 ' erection of works. 


Isbell-Porter Company, New York City.................. 34 
Kerr Murray Mfg. Co., Fort Wayne, Ind.....,.......00+. 32 
The Connersville Blower Company, Connersville, Ind... 33 | 
The P. H. & ¥. M. Roots Co., Connersville, Ind..... .... 2% 


ELECTRICAL APPARATUS. 








LINK-BELT 





Wm. Henry White, New York City........+. ....- ceotee se Overiappinse 
PURIFIER SCREENS. 
John Cabot, Hoboken, N. J.....0ececscecsccsecessscecess 2 PIVOTED BUCKET GARRIER 
™ 
GAS STOVES. - 
(PATENTED. ) 
Abendroth Brothers. New York City...........c0seseeees 16 
American Meter Vo., New York and Philadelpbia,...... 25 A single machine will hendie both coal and 


ashes in boiler room. It is automatic, effi- 
cient, durable, occupies little space, and 
saves money. Can be adapted to a wide 
range of special conditions. : : : : : : 


Link-Belt Machinery Co., 


Raainedien of Caliuawota, LINK-BELT ENGINEERING CO., i 
Shops "S. & M.S. R. R., Cleveland, O. Philadelphia. Chicago. 


Detroit Stove Works, Detroit and Chicago............ one 
Keystone Meter Co., Royersford, Pa........ ...00. esses. 3 
Maryland Meterand Manufacturing Co.,Baltimore,Md. 38 
Nathaniel Tufts Meter Co.. Boston, Mass................ 38 
HOT WATER HEATERS. 

Abendroth Brothers, New York City.......  .......ss00 16 | |; 
The Humphrey Mfg. and Plating Co., Kalamazoo, Mich. 24 

GASHOLDER TANKS, | 
J. P, Whittier, Brooklyn, N.Y........... ghewtine «devotion 22 































Something New in Gas Water Heaters, 


The YOOK All Copper. 


Built entirely of Pure Copper Cold Drawn. 

Will not Stain the water. 

Each Heater tested to 250 pounds water pressure. 

Shows an economy of 80 per cent. in actual heat transferred to the water. 
Send for sample and price. 








109-111 BEEKMAN ST., FOUNDRY 
NEW YORK CITY. ABENDROTH BROTHERS, PORT CHESTER, N. Y. 


























DETROIT STOVE WORKS 


“Largest Stove Pliant in the World” 


MANUFACTURES AND SELLS 


DETROIT JEWEL GAS APPLIANCES 


FOR COOKING and HEATING, 


All about which is told in a fine and strictly “to-the- 
point” catalog, sent upon request to Gas Companies. 


DETROIT, MICH. CHICAGO, ILLS. 





ee 
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LIDDON FLICK, President. R. J. FLICK, Secretary and Treasurer. 


OFFICE OF 


THE WYANDOTTE GAS COMPANY, 


74 SOUTH MAIN STREET, 





Belhlehem, Ba, Dec. 17, 1903. 
To whom it may concern. 
7 I wish to say a few words in commendation of the Gasco 
ve mantle, made by Lindsay & Co. of Chicago. 





I can say, without any hesitation, that our experience has 
shown that it is the best mantle, without exception, of all the differ- 
ent makes we have handled. In this day when there are dozens of differ- 
ent makes of mantles on the market, it is hard to find one that gives any 
satisfaction. They will either begin to shrink within twenty-four hours 
after burning them off, or else they will begin to crack. The Gasco 


mantle retains its shape, and with reasonable treatment, will not crack 





or split. The Company give a@ guarantee with each mantle, and they mean 


al} d— 


it. If a mantle breaks within three months, this Company will aotually 


replace it. This fact alone shows thsir faith in the mantle, and our 


33 


experience has shown us that it is a mantle that warrants all thev claim 


S | for ite. tho V Hol 


n. Mgr. 
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SAMPLE D all. nee (Pe BOOKLET 
BALL CHECK AAAS Ny OF OUR 
pi fieoa 2 GAS ARC 
Oo Veaiers) 
For a Dime. LAMPS 
They Sell For for the 
A Quarter. Asking. 











PARKER-RUSSELL MINING AND MFG. CO,, 


PROPRIETORS OF THE 


OAK HILL GAS RETORT 482 FIREBRICK WORKS. 


St. Louis Office: 417 Pine Street. New York Office: Aldrich Court, 45 Broadway. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Full Depth Benches of Our Own Design, Containing 6, 8 or 9 Retorts. 


SLOPERS —We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions 
prevailing in America, and constructed entirely of American materials. 





We Build Benches Complete, Ready for Gas Making. Also 


RETORT HOUSES, 
COAL ad COKE CONVEYING MACHINERY. 





Plans, hictWicdlions and Estimates Cheerfully Furnished. 
OORREBESPONDENCEH SOLICITAD. 


FRANK D. MOSES, 


Long Distance Telephone, Long Distance Telephone, 
1922, Trenton, N. J. 1922 Trenton, N. J. 


UONSITUCIING Engine and Contractor 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


aww ———_CORRESPONDENCE SOLICITED. ..—_ 














| The Gas Engineer’s 


Chollar’s System of Gas Purification, ee 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. ‘ 5 rs 











Price, $2.50. 








A. Me. CALLENDER & CO., 42 Pine St., N. Y. City 
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To Procure the Genuine 


HUMPHREY LGHT 


Order Direct from 


| The General Gas Ligh 0. 


Kalamazoo, Mich. 


54 Warren Street, New York. 
530 Market St., San Francisco. 











We sell no goods to jobbers or supply houses, 
and those firms using our illustrations in their 
catalogues must have a deliberate intention to 
deceive. 

















ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON BE. KEMPER, Treasu 











veiaeiemmper Company, 
PHILADELPHIA OFFICES: Stephen Girard Building. = - WORKS: Ambler, Pa. 


Manufacturers of 


Triple, Double and Single-Lift Gasholders, 


With or Without Metal Tanks, 


Oil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


Plans, Specifications and Estimates Promptly Furnished on Request. ———..—_ 











P. PLANTINGA, President. W. E. STEINWEDELL, Secretary. 


THE GAS MACHINERY CoO., 
MAIN OFFICE AND WORKS, CLEVELAND, OHIO. 











Coal and Water Gas Apparatus, Bye-Product 
Machinery, Structural Work and Connections. 











J. ALEX. MAYERS, Eastern Agent, : : The Edison Building, 44 Broad St., New York City. 
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HOW MUCH GAS DO YOU SELL IN EUROPE? 


Why should you use foreign made burners or tips? We make as good union jet checked 9 
burners as money can buy. Let us send you samples before you order any more imported 


goods in this line. Special Offer.—A sample cake of Stainoff free with samples of Steward Sead 
Lava Tips or Steward Burners. This offer to Gas Companies only. ; 


D. M. STEWARD MFC. CO., Est. 1876, CHATTANOOGA, TENN., U. S. A. | 


PATENTS, TRADE-MARKS, | Church’s Patent Trays. 


Reversible ; Strongest ; lost Easily Repaired. 
ROYAL E. BURNHAM, 

































About 100 
in use. Write to ee 
mine eaunt, Sinaiinns, ot Solicitor of Patents and Coun 


| 
| 
MICHIGAN AMMONIA WORKS, - Detroit, Mich. sellor in Patent Causes. | 
| 














—_—_———_ |$33 Bond Building, Washington, D. C. 
IN THE MARKET. ——— 


Send for Pamphlet on Patents. 





WE PURCHASE: 1448-tf 
Gas properties, 


Electric light properties. 7-4 0 Ned oO. bie 
Street railway properties. 


We also Supply the Chapest and Strongest 
° 
, Also desirable franchises. Send for Catalogue. 21 Park Row eReversible Bolted Trayse 
W. R. FABEN CONSTRUCTION CoO., NEW YORK IN THE MARKET. 
o* 7 
1388-tf 817 St. Claire Street, Toledo, O. S CA L } & S } 


CITY. SEND FOR BOOKLET AND CIRCULARS. 


TRULLI i 
1412-1416 Adams Street, Hoboken, N. J. 





RICHARDSON 
SCALE Co., 


| 














ren OLD METERS 


THE 


REEVES Can be made into up-to-date prepays by putting on the Reeves attach- 
ments. Gas companies’ own workmen can attach them to either old or 
EPAYME new meters. The Reeves is THE attachment, the one that gives no trouble 


ATTACHMENT) after it is puton. Has important features possessed by no other device of 




















the kind. Long warning to consumers. Simple. Can’t be ‘ beaten.”’ 


Large coin capacity. Low price. Use prepays and reduce your collection 
y expenses and losses. Order ahead, as we are rushed. 














REEVES MFC. CO., NEW HAVEN, CONN. 








FRED. BREDEL, President. 





WM. 0. VILTER, Vice-President. 0. W. GREENSLADE, Secretary and Treasurer. 
FRED. BREDEL COMPANY, 
BnNGINEBERS AND BVUIETDERS OF GAS PVPULAN TT 8S. 
Inclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 
Special High Grade Material for Recuperatiwe Furnaces. 
Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST., MILWAUKEE, wis. 


| ELECTRIC GAS LIGHTING. 
| How to install electric gas igniting apparatus, including the jump spark and multiple 
. 


systems for use in houses, churches, theaters, halls, schools, stores or any large building. 
To any Gas Company, on request, | will send a 6-Ib. pack-| Also, the care and selection of suitable batteries, wiring and repairs. 
age of TRIPP’S NON-RUSTINC PIPE LU- 

















By =H. Ss. NORRIE. 
BRICANT, unexcelled for Gas, Steam and Water Price, 50 Cents. Orders may be sent to 
Pipe Joint Threads. (vou pay express charges) A. M. CALLENDER & CO., - - - 42 PINE STREET, NEW YORK CITY. 
only. —_— — — ~— 
‘ - 7? j sed b | < + _— e 
TS RS cas Ligh nt too ene GAS ANATLYST’S MANUAL, 
Chlcage; Bloomington Gas Co., Bloomington, Ilis.; Canton 
as 


Co., Canton, Ilis., Augusta Gas Co., Augusta, Ga.; Peo- By JA QUE S ABAD "- < M. Inmst. Mech. EH.--: 
pies Gas Co., Rutland, Vt., Etc., Etc. 


(Incorporating F. W. Hartley's “Gas Analyst’s Manual” and “Gas Measurement.”) 
TRIPP 5177 East 40th St., Chicago, Ilis., -_ . = . . . 
ALAN H. se Sole Manufacturer. | Ninety-three Ilustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $6.50. 


“ONCE USED, ALWAYS USED.” | For Saleby A. M. CALLENDER & Co., 42 Pine St., New York City. 








PRACTICAL HANDBOOK ON GAS ENGINES, S33" J5So3UGTIONS FOR CARE 
By G. LIECKFELD, C.E. Translated with Permission of the Author, by GEO. M. RICHMOND, ME. Price, $1.00. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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Have you seen BRAY’S. 


New ELTA” Burners? 


These.are the only Acetylene Burners which 
can be turned high or low without carboniz- 
ing, and, therefore, they remove one of the 
greatest barriers to the progress of lighting 
by Acetylene. Write for further information. 


WILLIAM M. GRANE COMPANY, 


SOLE AGENTS FOR THE UNITED STATES, 


1131 Broadway, New York. 














































” ial” Rail for Gas Work 
Hunt “Industrial” Railway for Gas Works. 
We keep in stock a large supply of Write for Catalogue 039, which contains a special offer, 
whereby a trial test of this system of narrow gauge 
railway can be made without charge, excepting a few 


Charging Cars, 








Coke Cars, dollars for freightage. 
ws | rs _ 
: : Self Dumping Cars, | Everything for use with the ‘‘Industrial’’ Railway 
pen hg at age Tote Tip Cars. | kept in stock for prompt delivery. 


ment to prevent car 
from becoming red 
hot. 


C. W. HUNT ‘COMPANY, | Es" New aricuton, aaa 


Mueller Gas Pease 


- e little is not as much as you pay 
for, and too much is more paid for 
than you need. 

In Mueller Gas Cocks you find a hap- 
py medium--not so little metal as to leave 
them weak, nor yet so much as to make 
them costly. 

Made in 145 styles, seven sizes in each 
Style. 




















MADE ONLY BY 





a DECATUR, ILLS., U. S. A. 








“THE MINER” 


Globe 


Street and Boulevard 


Lamps. 


Cheapest and Best. 


THOUSANDS IN USE’ WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS 1. W. MINER, 


821-823 Eagle Av.,N.Y. 








H. MUELLER MFC. CO., 

















Ludlow Valve Mfg, Co,, 


TROY, N. Voy U. &. A. 


Double and Single Gate Valves, %” to 72”, 
om GR<—— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 








Send for Catalogue, 





msg susie gael apie scans FINANCES OF 


anufacture. Gas and Electricity 
ja veggie hy sl Manufacturing Enterprises, 


By WM. D. MARKS. Price, $1. For Sale by 








Price, $1.25. For Sale by 





S. R. DRESSER, 


BRADFORD, PENNSYLVANIA, U.S. A., 


Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 





Insulating Coupling for Dresser Bell and Spigot Cast Iro.. 
Pipe. Style 6. 





Clamps for Cast Iron Pipe. Style 41%, 


Pipe Couplings, Sleeves, Clamps, Crosses, Tees and 
Ells, 


My Insulating Coupling prevents the destruction of pipe 
by electrolytic action, in either water or gas lines. 





A. M. Callender & Co., 


&. M. Callender & Co., 
42 Pine Street, New York City. j 


42 Pine Street, New York City. 





SEND FOR CATALOGUE, 
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Mid wou See me 
Dn Lute Purifiers a Dettoit? 


Four 24 X 20 X feet 6 inch Purifiers with Reverse Flow 
Valve Connections, Patent Safety Discharge Doors, 
Oxide Elevating Plant, Etc. 


LOYD GONOTRUGTION GOJLPHNT, 


Jan. 4, 1904 























DETROIT, MICH. 











AD 


Fconomize Heat in 


- as 
Plants, 


BY UTILIZING A 


GTBGN S$ ECONOMIZE?, 
























To absorb the heat now going to 
waste when you blow through 
your superheater to heat the 
feed water for your boilers to the 
temperature of the steam.* This 
is now being done at the Pough- 
keepsie Gas dea: a 
ae, MY... = 


——— > ———_ 


Write for full particulars how this 
is accomplished, the saving effected, 
and the advantages gained, to the 


GREEN FUEL EGONOMIZER C0., 


MATTEAWAN, N. Y. 

















GASHOLDER TANKS AND 


Bristol’s Recording 





GAS WORKS MASONRY COMPLETE, PRESSURE 
Plans prepared and Estimates furnished at short notice. GAUGE. 
J. P. WHITTIER, ee 


238 Java Street, Brooklyn, N. ¥. es 
Gas Pressure. 
Simple in con- 
struction, 
accurate in operation 
and low in price. 





GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. ei Anais 


Office, No. 245 Broadway, N. Y¥. City. | 


Circulars. 


. THE BRISTOL 60., 


Waterbury, Conn. 


Silver Medal, Paris Exposition. 


Fully one Send for 


‘Gas Analyses of All Sorts and Conditions, 
sims 
Analyses of Solid and 
Liquid Materials as Well, 
That are needed by Gas Companies at 
any time in the conduct of their busi- 
ness, may be obtained from 


DR. W. H. BIRCHMORE, 


1421-tf 341 ADELPHI ST., BROOKLYN, N. Y. 











Gas Engineer's Pocket-book, neway o'connor, 


Comprising Tables. Notes aad Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, and the 
| Construction of Gas Works. PRICE, $3.60. For Sale by 


A.M. CALLENDER & CO. 42 Pine St., N.Y. City. 








eee a aa vuigdpe nara obese Tach 
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The Advertisement of the 


CONNELLY IRON SPONGE AND GOVERNOR COMPANY, 


395 Broadway, New York City, 


Occupies this Space Every Alternate Week. 


~  RoowTs’- — 


NEW GAS EXHAUSTER. 


Always in the lead. Always anticipating the requirements ot 
the trade. Our new Exhauster meets all demands of modern 
gas making and overcomes all difficulties heretofore experienced. 














OUR GAS GOVERNOR IS MAKING FRIENDS EVERY DAY. 


4.0, —* 
~* Se 3 Fa 
= og ET oe ash e 
pS Read: bi saad 
= my 








—s ee 


> Opes oe Ae ae! ee ota al 
DTS eer ae aes Se : Aa eee 
pra Siege ; 
é lp thie 
“9 a . 









ee ee ee el ee 


P. H. & F. M. ROOTS CoO.. 


Connersville, Ind. 120-122 Libérty St, New York. 








E:astern Office: , 


CONNELLY IRON SPONGE AND GOVERNOR CO., 12% 37°2244%;, 
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~ a DAEs ¥ 
GENERAL SALES OFFICE, 
NEW YO 


192 BROADWAY, 
RK. 








GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON JBN COMPANY. EMAUS, PA. 


" MANUFACTURERS OF | 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Com ny. for Thirty 
ys’ Trial. 


Send for Circulars. 


Ge0. Light, 


DAYTON, 0. 


THE ECONOMICAL 
CAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
Plants. we 


PLANS, 
SPECIFICATIONS 
AND ESTIMATES 



























PREPARED. | — 





AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada. 








THEE 


Valuation of Gas, Electricity 
and Water Works 


FOR ASSESSMENT PURPOSES, 


THOS. NEWBIGGING. M.inst.C.E:, and WM. NEWBIGGING, 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 
Second Edition. Price $2. For Sale by 
A. M. CALLENDER & CoO., 





WARREN FOUNDRY AND MACHINE CO., 


Established 1836. Works at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branohes, Bends, Retorts, cto., etc. 


SAFETY GAS MAIN STOPPER >~ COMPANY, 


For Shutting Off Gas in Mains Temporarily 

Any si during altera- 
ny size gas “ d 

main can be tions and re- 


shut off in 30 pairs. 
seconds. : : : STOPPER SENT ON 






























Address: SAFETY GAS MAIN STOPPER CO., 108 E. 117th St., New York pe Giky. 


Te 











THE. No. 8 


Humphrey Grescent Instantaneous Water Heater 
Is A QUICK SELLER. 


PRICE, 


~ SHELF AND BRACKET FREE. 


HAS NO BQU ATL 
hi Daas 2S RiLO. 


TRY ON WILL SEND ON GO DAYS’ APPROVAL. 


BAVE FOU OVUR CATALOGU Hi? 


“!The Humphrey Mfg. and Plating Co., 


KALAMAZOO, MICH., 





Hw 


bate | 


| 


\* - a al | 


| 


= = 











U. S.A. 








| Practical Hanadbook on 


GAS ENGINES, 
With Instructions for Care 
and Working of 
the Same, 

By G. LIECKFELD, C.E. 
Translated with Permission of the Author, 
By GEO, M. RICHMOND, M.E. 











The Gas Engineer's 
Laboratory Handbook, 


By JOHN HORNBY, F.LC. 





Price, $2.50. 








FOR SALE BY 


A. M. CALLENDER & CO Price, $1. For Sale by 


A. M. CALLENDER & CO., 





412 Pine Street, N, Y. City. 


42 Pine Street. New York City. | No. 42 Pine Street, New York City. 
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see. 


(Copyrighted, 1894, by the AMERICAN METER 00.) 


AMERICAN METER CO. 




























































- Table No. 1. | NEW YORK 

= FOLLOWING THK || CITY. 

= MOON. ALL Nieur 

a LIGurine. 
A P Light. |Extinguish || Light. | pear 
| P.M. | A.M. 
Fri. | 1|'NoL. |NolL. || 4.30} 6.30 
Sat. 2 NolurmiNoL. || 4.30 | 6.30 
Sun. | 3\Nol. |Nol. || 4.30 | 6.30 
Mon. | 4| 5.20 pm| 7.50 pm'|| 4.30 | 6.30 
t Tue. | 5/ 5.20 | 9.00 — || 4.30] 6.30 
Wed. | 6| 5.20 {10.20 4.30 | 6.30 
Thu. | 7} 5.20 11.30 4.30 | 6.30 
‘ri, | 8} 5.20  |12.30am)) 4.40 | 6.30 
Sat. | 9| 5.20 19] 1.40 || 4.40 | 6.30 
Sun. 10} 5.30 | 2.40 4.40 | 6.30 
Mon. {11} 5.30 | 3.40 4.40 | 6.30 
‘Tne. [12] 5.30 | 4.40 4.40 | 6.30 
Wed. |13} 5.30 | 5.30 4.40 | 6.30 


Fri. 
Sat. 
Sun. 





Fri 
Sat. 
Sun. 

















Fri. 
Sat. 
Sun. 

















NEW YORK 


PUBLIC LIGHTING TABLE. 


Thu. 


Mon. 

‘Tue. 19; 5.30 | 6.20 4:50 | 6 
Wed. |20) 5.30 6.20 4.50 | 6.2: 
Thu. |21| 5.30 6.20 4.50 | 6.2: 


Mon. 
Tue. |26| 1.00 Am) 6.10 5.00 | 6.2: 
Wed. 
Thu. 

















ESTABLISHED 1834. INCORPORATED 1862, 


PHILADELPHIA, 


CHICAGO, 
ST. LOUIS, 


SAN FRANCISCO. 





























JANUARY, 1904. 





‘wable No. 2. 




















14/ 5.30 | 6.20 | 4.40] 6.30 
15| 5.30 | 6.20 |} 4.50 | 6.2: 
| 


7 


* 
~ 


|| et et et BO DD BD 29 29 29 29 29 29 WD? 
yo wognoucwanacoocwocw og ur 


16| 5.30 | 6.20 || 45016. 
17 | 5.30nm! 6.20 || 4.50 | 6.2: 
18} 5.30 | 6.20 || 4.50 | 6.2: 





22/| 9.00 
23 |10.00 
24/11.00 
125111.50 FQ 


6.20 | 5.00 | 6.2! 
6.20 5.00 | 6.23 
6.10 | 5.00 | 6.25 
6.10 5.00 | 6.2% 





| 














27| 2.00 | 6.10 5.00 | 6.2: 
28] 3.00 | 6.10 5.00 | 6 
29| 4.00 | 6.10 5.05 | 6 
30| 5.00 | 6.10 5.05 | 6 
31|NoL. |NoL. || 5.05 | 6 











TOTAL HOURS LIGHTING 





DURING 1904. 








Nov 





By Table No. 1, By Table No. 2. 


January ....225.00 | January. ...423.20 
February. ..205.40 | February. ..367.40 


March..... 187.40 | March..... 355.35 
April.......169.50 | April...... 298.51 


May.......152.30 | May.......264.5¢ 
June ......137.20 | June..,.:. 234.25 
| ae 138.50 | July.......243.45 
August ... 151.00 | August .... 280.25 
September..164.40 | September. 321.15 
October... .191.30 | October .. ..374.30 


December. . 237.10 


Total, yr..2171.40 | Total, yr...4000.00 

















Hrs. Min. Hrs. Min. 





ember.. 210.30 | November ..401.40 
December. . 433.45 
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NEW YORK, 33 Nassau Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orleans Street. BOSTON, 814 Beacon Building. 
CLEVELAND, 809 Cuyahoga Buliding. ST. LOUIS, 712 Roe Bullding. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET [LIGHTING COMPANY 


--+» OF AMERICA .... f 






smn. Welsbach System 
morn of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 

Uniformly SUCCESSFUL in 150 Cities and Towns. 

By means of the Welsbach System of street lighting the superiority 

















Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 


of GAS over electricity for street lighting has been fully demonstrated. 1 
POINTS OF MERIT: = 
Economical, : ! 
It is ) Attractive, i | 
Successful, ' 





>. 
edd PIII TTT 


Correspondence Solicited from Gas Companies and Others US 
- {interested ‘in Municipal and Outside Lighting. No. 38. 











AN underlying principle in business is to show an increase each year---to grow. 
The astute dealer not only seeks to retain this year’s customers, but to attract 
new trade next year. =< 

The formula is simple- 






THIS SHIELD ITIS A 
IS THE GUARANTEE 

WELSBACH AND A 
TRADE MARK. WELSBACH PROTECTION. 


| QUALITY 


Sell The Welsbach Brands. 


The imitation stuff is bad for the customer---which is bad for you. 


The genuine Welsbachs---Burners or Mantles---make satisfied customers--- 
keep customers---MAKE NEW ONES. 


And your profit isn’t merely dollars and cents. 


WELSBACH CO., 


Broad and Arch Sts., | PHILADELPHIA. 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY 


For the Months Ending October 15, 1903, has been Awarded 
Contracts in the Following Places for 


Standard [jouble-Superheater [owe Water Gas Apparatus, 


Rochester, N. Y. 
Baltimore, Md. 
Chicago, Ills. 
Amesbury, Mass. 
Aberdeen, S. D. 
Winsted, Conn. 
Canon City, Col. 
Schenectady, N. Y. 
Hagerstown, Pa. . 
Malden, Mass. 
Bridgeport, Conn. 
Albert Lea, Minn. 
Brooklyn, N. Y. 


TOTAL DAILY SETS TO OCTOBER 15, 1903, 





Hempstead, N. Y. 
Chester, Pa. 

Lynn, Mass. 
Newark, N. J. 
Washington, D. C. 
Boone, la. 

Pueblo, Col. 
Charlotte, N. C. 
Fall River, Mass. 
Duluth, Minn. 
New York (Mutual Co.) 
Waltham, Mass. 
Dover, Del. 


TOTAL DAILY CAPACITY, . 
TOTAL SETS TO DATE, .. . 
TOTAL DAILY CAPACITY, 








Allentown, Pa. 
Savannah, Ga. 

New York (Central Union Co.) 
Cicero, Ills. 

Chicago (Ogden Co.) 
Easton, Pa. 

Lawrence, Mass. 
Council Bluffs, la. 
Chattanooga, Tenn. 
Tuckerton, N. J. 
Springfield, O. 

Easton, Pa. (2d contract). 
Mobile, Ala. 


ty cae ee 55 


. 56,600,000 cubic feet. 


. 502 


. +» 356,280,090 cubic feet. 


The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 
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| 
Established 1558. Incorporated 1890. Established 1854. Incorporated 1869. 


. ' | lat (fC. gee 
Ouse, Ei Gaastew, Brest, Dave B. Daiz, ¥-Tomt @ trees LACLEDE Aduntleber Sons, 


J.H. Gautier & Go, fre Brick Manute. Co. works, weber. N. J. 








































Groene & Essex Streets, tanutacursct § FIRE BRICK . . .|Main Offices, Park Row Blig., New York. 
Jersey City, N. J RETORT SETTINCS 
>ee : , _ Water Gas Cupola Linings, Fire Clay, Etc. 


Modern Recuperative 


= ee 
CLAY GAS. RETORTS, FIRE CLAY TILES, | seima rwnungs on pts for Mt Sua urnaces. 





Style of ion. 


FIRE BRICK and FIRE CLAY SPECIALTIES | 420 t0r tree riring ana Fun and Hatt th Regenerative, Standard Fire Brick and Gas Retorts. 


Burning either or Coke 
Fu 








in the Furnaces. 


Cround Fire iis Sand and Ground | ©" Manchester and Suiphur Avenues, Ot, Louis, Mo. OSCAR B. WEBER'S 


Fire Brick in Barrels and Bulk. ‘Construction Vertical 8’s (Patented), 
=e] —_—_—_ Established 1845. Reorganized 1902. 


First 1a gy a the uplou ys 
SOLE MANUFACTURERS OF THE 4 ; ith r arging an 

FLEMMING GENERATOR GAS FURNACE | U6 Kreischer Brick MIg.Co., —’Siccharging Machinery 

=| Manufacturers of the very best toon 


Brooklyn Fire Brick Works,) ‘iic:;°Sctings and Fircbrick of GRAHAM, MORTON & CO. 




















OFFICE AND WORKS: every description. 
SO VAR OVES:. ST., BRQOKLYVA,'B. V. Also ee and sists of Fireclay Fire sere a, rory 
MANUFACTURERS OF Sand, Ground Brick in Barrels. . INCLINED RETORT SYSTEM. 
CLAY GAS RETORTS & SET- +: PETES 
TINGS, GENERATOR LIN= BUILDERS AND DESIGNERS OF 


WORKS: EREISCHERVILLE, STATEN ISLAND. 
INGS. SPECIALTIES. OFFICE: 119 E. 23D STREET, NEW YORK CITY | Perforated Radial Block Chimneys. 











ISAAC C. BAXTER, President. ESTABLISHED 1864. PETER YOUNG, Sec'y and Treas. 


LOCKPORY STATION, PA. J AMES GARDNER, J R., CoO., JAMES GARDNER, R Go. toon 202 ents B’l’dg 


iPISBU GH, PA. 
Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 
HENRY MAURER & SON, oo 


pcan The Gas Engineer’s | sBaLTIMORE 

















EXCELSIOR FIRE BRICK & CLAY Packet-Ronk 
RETORT WORKS Pocket-Book, —_RETORT & FIRE BRICK CO. 
WORKS, Perth Amboy, N. J. | 
OFFICE, 418 to 422 East 234 st... y.| By HENRY O'CONNOR. | ieee sie Sie elcaian 7a 
Clay Gas Ketorts, A eickee | ’ 9 EBs 
pghas © a sede a ‘vg ln Comprising Tables, Notes and Memoranda relating to the Clay Retorts, Blocks & Tiles 





Manufacture, Distribution and Use of Coal Gas, 

















GEROULD'S IMPROVED RETORT CEMENT and the Construction of Gas Works. | FI R 7 8 R | C K, FI » t C L A Y, 
A Cement of great value for patching retorts, putting on | 
To cupolas. nis beheh-work Joints, tning blast PRICE, $3.60. | AND FIRE CEMENT. 
Economic and thorough in its work. Fully warranted tostick. ttn alate cee 
Price List, f.0.b. Galesburg, Ils., or Buffalo, N. Y. Our Improved Half and Full Depth 


{n Casks, 400 to 800 pounds, at 5 cents per pound. 
In Kegs, 100 to 200 ** oh Bie ¥ 
In Kegs less than 100 “ pit 


Sp eR. 
C. L. GEROULD, Galesburg, Ills. 


For orders East of Buffalo, N.Y., or Pittsburg, Pa.. freight 
will be paid to these points. 


Benches have been Adopted by 
Many Gas Companies. 


A M. CALLENDER & CO., 42 Pine Street, New York City. WALDO BROS., 102 MILE ST., BOSTON, MASS. 


Sole Agents for New England States. 


| 
sz MISSOURI FIRE BRICK C0, “=~ 
President and General Manager. Uy] 1882. 


‘ACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, Gupola Linings, Etc. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or F . 
Depth Furnaces, to Burn Sher ‘oal or Coke, and Arranged for Front or Rear Clinkering. The City Office: S] LOUIS 
® a 
( 


For Sale by 




















— is the Original Coal Firing Bench. ¢ also Erect Plain Benches with One to Six 411 Olive Street, 
“YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. ‘ontinental Bank, 
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GHRISTOPHER GUNNINGHAM, 


PROPRIETOR, 


THE NOVELTY TEAM BOILER WORKS, 


BROOKLYN, N. WY. 





STORAGE TANKS FOR GAs Works. 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 


BiOnde! Patent vtOKing Machinery, 


!tree-Scoop and Three-Rake Charging and Discharging Machines are operating ii 
New York, Newark, N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., 
Toronto and Montreal, Canada. 


Four-Scoop and Four-Rake Charging and Discharging Machines are being fur- 
nished for Detroit, Mich. : 


These are the only machines that will draw or charge simultaneously three or four 
retorts (vertically) and handle from 42 to 60 retorts in from 25 to 30 minutes, lid 
opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Can., 
working in water-sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 


Labor-Saving Machines for Handling Coal and Goke from Goal Cars to Coke Yard or Bins, a Specialty. 


G. A. BRONDER, 


Contracting Engineer and Builder. 
229 BROADWAY, NEW YORK. 











° 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Preduce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLE. 


BERWIND-WHITE GOAL MINING COMPANY'S 


Qcean Westmoreland Gas Coal. 


: STRIGTLY High Grade. 
Pee Carefully puliiiiivect. 


For Gas Making or 
Heavy Steaming. 


A. GC. M. AZOY, General Agent, 1 Broadway, New York. 


SAUPOPODD PPEON ON ONT PEPODONTO TTONTTNTT? 
Jeffrey Coal and Coke Crushers and Elevators, 





























Washington Building, New York. 
Betz Building, Philadelphia. 
















COAL TAR 


—A WN D— 


AMMONIA. 





Screens. 






































~ 
Buckels. | Third and Enlarged Edition. 
Chains. i) 2 BY 
oer | GEORGE LUNGE, Ph.D. 
oy ee Conveyors. 
Wheels. z Price, $15. For Sale by 
E nal A.M. CALLENDER & CO., 
ae 2 sheet 42 Pine Street, New York City. 
Our Prices Poe de : 
oy vail ~ ELECTRIC GAS LIGHTING. 
Catalogue. you. - 
Jeffrey Crushers. 3 ; 
ADDRESS, bai 2 pepe pee 
TH E J EFFREY MAN U FACTU RI NG CO churches, theaters, halls, schools, stores or any large build- 
°9 ing. Also, the care and selection of suitable batteries, wir 





| ing and repairs. 


By H. 8. NORRIE. 


COLUMBUS, OHIO, U. S. A. 
| Price, 50 cents. Orders may be sent to 


New York, Chicago, Denver, Buffalo, Philadelphia, Butte, Mont., Kansas City, St. Louis. 


WObbbbbbb bbbsbbbesddes babssbbddssocds conus 
The Gas Engineer’s Laboratory Handbook, _,, HUCHES’ “CAS WORKS.” 


| Their Construction and Arrangement, and the Distribu 


A. M. CALLENDER A&A CQ., 42 PIKE S1T., N. ¥ Crry. 








. tion of Coal Gas. 
By JOHN HORNBY, F.I.C. Price, $2.50, | Sita Gets ber San’ 1, HUGHES, cr Reverite 
h A 
Orders may be sent to and much enlarged by 


| Eighth Edition, Revised, with Notices of Recent Im- 


A. M. CALLENDER & CO., 42 Pine St., N. Y.. provements, Price, 91.05. 


= | A- M. CALLENDER & CO., 42 Ping 8t., N.Y. City. 


Sabkak ab aateieehods sis kind ae DAA iala Selon. ss 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
ush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 











Price, 6.5 x 8 inches, in cloth case, $2.50. 
For sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 








——>___—_ 


Second Edition. Price, $3- For Sale by 


A. M. CALLENDER & CO., @ PINE Sr., N.Y. City. 








BINDER for the JOURNAL, 





Price, $1.00. 





A.M. CALLENDER & CO., 42 Pine Street, N.Y. 





Epaunp H. McCut.oves, 
President. 


H. C. Apams, 
Secretary. 


Henry WHARTON, 
Assistant Secretary. 


Cuas. F, GopsHALL, 
Treasurer, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


SUN COMPANY. 


PRODUCER, REFINER, SHIPPER AND EXPORTER OF 








Petroleum and All Its Products. 
Pittsburg, Pa., and Philadelphia, Pa. 


THE SUN OIL CO. 


‘Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 
‘Toledo, O., and Pittsvnurese, Pa. 




















PRACTICAL PHOTOMETRY, 
By WILLIAM JOSEPH DIBDIN, 
PRICE, $3. FOR SALE BY 
A. M. CALLENDER & CO., 42 Pine Street, New York City. 








PRACTICAL HANDBOOK ON 


GAS HNGINES, 


With Instructions for Care and Working of the Same. 


Bv Go. LIBnBCHREFELD, C.E. 


a 
Translated with Permission ofthe Author, by GEHo. M. RICHMOoOonD, M.zE. 


a=_——__PRICE, $1.00. 


A. M. CALLENDER & OO., 42 Pine Street, New York City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 




















Steel Tanks for Gasholders, Iron Roof Frames and Floors 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 

















| __ BAXTER & YOUNG,|4. E. BOARDMAN, C. E.|oavio Lea Hoven, 


CONTRACTING AND CONSULTING [rewritten nests ewe Consulting Engineer 


P " 
GAS ENGINEERS. ggg Se pr yet pe 





D 





Filtration for Public Water Supply. | 
| CONTRACTOR 
Examination and Values Ascertained of Edison Building, 42 and 44 Broad St., ‘ 
Artificial and Natural Gas Properties. NEW YORK CITy. Lr ees, eee Be, YT. 





aaenaeill — 
| 





COMPLETE CAS WORKS ERECTED: 
Established 1876. 


Artificial and Natural G j : 

<5 Mains Furnished and: Laid. Geo, Shepard Page S Sons, | National Paint Works. 
: GAS PROPERTIES PURCHASED. | SPECIALISTS IN PAINTS FOR METAL SURFACES. 
! GAS MAGHINERY. | 


We Sell 60 Per Cent. of the Gas Companies of the U.S. their 
| 


~ OFFICE : WAYNE COUNTY BANK BUILDING, Correspondence Solicited. | Paint. “Nuff said.” 


| Great Northern Bidg., Williamszort, 92 William Street 


Rooms 201 & 202. DETROIT, MICH. | 180 Fulton Street, New York City. | Chicago. Pa. New York City. 


KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING ®® PURIFYING APPARATUS 


Street Specials and Valves. 
ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, i"°"",w1:""" 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 








| 
flesigners 


Sole 
and 


\ [esses the 

Builders com Wilkinson 
ee Ta | water [as 

(jas Works. lice Process. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types. 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES.*- 


ma 
General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 

















QUINTARD IRON WORKS,| “TTT STE nememntmees 
N. F. PALMER, (T{UMPHREYS & GLAsaow. 


Foot of 12th St. & East River, New York, 


BANK OF COMMERCE BLDC., 38 VICTORIA STREEY, 
MANUFACTURERS OF 
31 Nassau Street, London S.W., 
GAS APPARATUS. Mage York. England. 
Complete Works Erected. CONSULTING GAS AND ELECTRIC LICHT ENCINEERS. 





PROPERTIES PURCHASED. 





FREDERICK W. FLOYD, Engineer. COMPLETE EXAMINATIONS MADE. 
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R. D. WOOD & CO., 


42400 CHESTNUT STREZT, es A eget A 


Cas Power Plants v with Producers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste Shas in any other 
~ Producer. Send for Pamphlet. : : 
CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 
























ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications po a for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rricts- Bridge & Ogden Sts., Newark, N. J. 











THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F, ROWLAND, Jr., Secretary & Treasurer. 


gai The Continental Iron Works, 


West and Calyer Sts. (Near 10th & 23d St. Ferries 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


=i For Round, Oval, or “D” Retorts. 




















THE GAS ENGINEER’S LABORATORY HANDBOOK, 


By JOHN HORNBY, FIC. 


FPRIiCH. -- - -- >... aw. 
A. M CALLENDER & CO., No. 4 42 Pine Street, New York City. 
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THE STACEY MANUFACTURING CO., 
Gasholders, Steel Tanks, 


AND ALL IRONWORK ¢ MAGHINERY REQUIRED IN A GAS PLANT. 
ALSO THE ONLY AUTHORIZED MANUFACTURERS OF 


The Ghollar system of Gas Punficatton. 


OFFICES: 


No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. 


eee PLANS, SPECIFICATIONS AND ESTIMATES CHEERFULLY FURNISHED. 


RITER- -CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, ‘Scrubbers, Oil Tanks, Smoke Stacks 
STEEL ROOFS and BUILDINGS. 

















PLATE AND STRUCTURAL WORK OF FEVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


EDISON BUILDING, No. 44 BROAD STREET, = = = NEW YORK CITY, 














ERECTION AND EXTENSION OF 


‘| GAS, WATER, AND ELECTRIC LIGHT WORKS. 


is Correspondence with Gas Companies contemplating extending or improving their Pla nts espectfully invited. 
Plans and Estimates Furnished. 


= 1903 DIRECTORY 1903 


OF AMERICAN GAS COMPANTES. 


Price, - od - - ~ - 8$5.00. 


A. M. CALLENDER & co. - No. 42 Pine Street, New York. 
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(842 = jelly & Fowler, = 1904 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 








Single or Telescopic. With or Without Iron or Steel Tanks. 
OlL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 








Logan lron Works 


The order for this Triple-Lift Holder and Steel Tank was received by the 


ompleted and the 
600,000 Cu. Ft. 


Brookiyn,N. Y., 


ss ee: * Si ie. c ; Nei x —— 
; 3) eh oe a! ee Fe 
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MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 


, ~o° Ae oh wy 
+++ o:o:0-0 6.0 00.056. 0.8.9 <n 
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BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 


from the Union Gas Light Company, of East New York, The contract was c 
Holder was in actual use in 9O days from receipt of order. Capacity of Holder, 














Gas Analyst's Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 





Ninety-three Illustrations and Nine Folding Plates. 


Bound in Handsome Half Leather. Price, - $6.50. 





FOR SALE BY 


A.M. CALLENDER & CO, - - 42 Pine Street, New York City. 
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Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








} 
© 


The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur- 


chased by the coin. 








© 





WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Morroe Streets, 








THE GONNERSVILLE BLOWER GO., 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND PUMPS. 








HORIZONTAL OR VERTICAL, IN CAPACITY RANCING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR, 
CONNERSVILLE BLOWER C0., Connersville, Ind. EASTERN SALES OFFICE: 95-97 Liberty St., New York City. 
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~ YATHONIE TUFTS METER 0., 


RST ABLISHED 8 MEDFORD STREET, B 'O STON, MA SS. 


Consumers’ Dry Gas Meters. 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 














MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 





CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORE. 








“Have you Seen our Complaint Meter?” 








USING KEYSTONE METERS 


IS FRAUGHT WITH NO 
DISAPPOINTMENTS. 


PERFECTLY MADE. 
PERFECT MEASUREMENT 


GUARANTEED. 
THE KEYSTONE METER COMPANY, 


RoVTERSFORD, FA. 


FIELD’S ANALYSIS 


E"or the Wear 1902. 














An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 34th Year of 


Publication. Carmaitlel and Arranged by 


JOHN WW. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London. 





Price $5. For Sale by 
A. M. CALLENDER & CO., - No. 42 Pine Street, N. Y. City. 
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gages, | AMERICAN METER COMPANY, 


&° | Sida NEW YORK, PHILADELPHIA. CHICAGO 
= = SAN FRANCISCO, ST. LOUIS. 


PREPAYMENT (METERS. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
<< READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


aa —__METERS REPAIRED__.. 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 
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Special Attention given to Repairing METERS of all Makes. 
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FACTORY AT ERIE, PA. 








BSLCERPTsS FROM DECISIONS 


— —OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS 


Me. E. H. Yorkg, New Haven, Conn., Dec. 1, 1898. 
Dear Sir :—I am in receipt of a copy of ‘* Excerpts from the Decisions of the Board of Gas Commissioners,”’ which is a handy compila 
of tion in book form of extracts frum the most recent decisions of the Gas Commission of Massachusetts. 
I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in al! matters pertaining to the management, obligations, and rights of Gas Companies. Your little bouk will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Compan ynd its customers. . 
Yours truly, (Signed) FF. C. SHERMAN, Superintendent. 





nD. 





A 28-page Pamphlet containing the cream of this Beard’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. ¢ Address 


r A. M. CALLENDER & CO., : No. 42 Pine Street, New Yerk. 
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ie J. GRIFFIN && i 


I51I3 TO 1521 RACE STREET, 
559 West 47th Street, 


NEW YORK. PH | LA DELPH 1A. Tes ae yp ong 


MANUFACTURERS OF 


GAS METERS, 


Station Meters and Experimental Apparatus of Every 
Description. 


PROMPT ATTENTION GIVEN TO ALL REPAIRING. 


OUR SPECIAL NATURAL’ GAS METER 


Is the Best ever offered. Over 75,000 now in use. 


The Positive Prepayment Meter. 
Positive Advantages : Negative Advantages: 


The Income is No “Deposit” is 
aa Quick and Sure. Necessary to 
T Start Business 
Better than 6.0.D., with a new cus- 


As Gas is Paid fomer. :.:: 


for Before De- NO GUSTOMCRS ARE LOST 














livery. on that account. 
There is Money in it No Time Lost Making Out Bills. 
For the gas man. | No Money Lost 
IT WILL GET NEW CUSTOMERS. on account of 
It will KEEP the Unpaid Bills. : 





ones you have. No Disputes on Account of Bills. 
THE PREPAYMENT SYSTEM IS PROFITABLE FOR THE GAS MAN 
AND PLEASANT FOR THE CONSUMER. 


OVER 125,000 OF THE POSITIVE PREPAYMENT METERS ARE IN USE IN 
THE UNITED STATES, 


SEND FOR OUR BOOKLET. 


















